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Refractory Materials and Temperature Tests. 


THE main object of the work of the Refractory Materials 
Committee has been to secure a better class retort material 
which will stand without fusing at a specified temperature. 
But what is this temperature? Is it the one mentioned 
in the specification, or some other temperature that is not 
mentioned? One does not know exactly what to think, in 
view of the fact that the Committee describe the difference 
between ordinary working temperatures and the tempera- 
tures named in the specification as the margin of safety, 
while an engineer who—working at temperatures below the 
specified one, and within the “safety” margin, using mate- 
rial ordered to comply with the specification—finds that he 
is melting-down his retorts is simply told that it is for him 
to decide whether it pays him to take the latter course. In 
such a position, the most obvious thing is that certainty is 
absent. There is no consolation to a man to have his com- 
plaint summarily dismissed when he has been hoping, by 
following the issue of the work of the Committee, to be able 
to increase his temperatures above what has hitherto been 
regarded as the normal. The margin of safety ought to have 
some material, and not visionary, advantage up to the final 
degree ; otherwise there is no sense in calling it a margin of 
safety. That is the position at Waltham Abbey. There has 
been purchase of material to standard conditions, and fusion 
at working temperatures below those specified, but at which 
there is, according to the terms of the specification, to be 
“no sign of fusion.” There has been a visit paid to the 
Waltham Abbey Gas-Works to ascertain, by personal in- 
spection on the spot, what is happening there, and the sub- 
stance of the ground on which Mr. W. B. Randall lays his 
complaint. The results of the visit are presented in an 
article in other columns ; and we are compelled to adopt 
the conclusion that Mr. Randall has not complained without 
cause, and that his complaint is not exaggerated. 

_The only place where one can find room for a little criti- 
cism is that the tests of the temperatures at which he is 
working were taken by the Féry pyrometer, whereas the 
specification prescribes Seger cones. Now it is known that 
there is some difference between the readings of the Féry 
pyrometer and the indications of the Seger cones—the 
former are lower than the latter. A large number of com- 
parative readings made in Edinburgh in January last year 
show this. For instance, from a tabulation of the results 
by Mr. W.R. Herring, we find that in one oven a tempera- 
ture of 2480° Fahr. was recorded by the Féry pyrometer ; 
whereas Seger cone No. 17 softened slightly, but retained 
its shape. This indicated a temperature of 2696° Fahr. 
No. 16 cone softened and turned over. Therefore, it may 
be taken that in those tests the difference between the read- 
ings of the Féry pyrometer and the indications of the 
Seger cone was 216° Fahr. To perhaps a small extent, the 
difference is affected by the cones being left in the setting 
twenty-four hours, whereas the Féry observations were 
made when the setting was open, and thus exposed to access 
of cold air. The reason the Féry pyromter was used for 
taking the temperatures of the settings at Waltham Abbey 
was because the Refractory Materials Committee suggested 
its use to obtain the temperatures required for their 1910 
return. But Mr. Randall is well aware of the difference 
between Féry readings and Seger cone indications, for 
the National Physical Laboratory informed him that their 
results show that the softening points of certain materials, 
as measured by the optical pyrometer and Seger cones, 
may differ, apparently, by about 200° C. The reason the 
word “apparently ” is used is because some of the difference 
arises from the difference in the scales of temperatures used. 
lhe National Physical Laboratory and the Edinburgh tests 
go to confirm one another. Other recent measurements also 
show the disparity between the melting-points given for 
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the Seger cones and readings by the optical pyrometer. All 
the available evidence appears to indicate an unreliability 
on the part of the former. However—making allowance 
for the difference between the readings by the Féry instru- 
ment and the indications of the Seger cones—it does not 
by any means neutralize the case that the Waltham Abbey 
Gas-Works presents from experience against the refrac- 
toriness of retort material made under the specification of 
the Refractory Materials Committee. 

It seems to us that this experience might be taken as the 
starting-point for an investigation of the greatest value not 
only to the Waltham Abbey Gas Company but to the gas 
industry generally, if the Institution could afford to place an 
investigation in the hands of an independent expert, and the 
Directors of the Company were willing for such an investi- 
gation to be made. For what Mr. Randall has done has 
been to take the specification at its word, and has had the 
boldness to exceed temperatures that other engineers have 
not yet attempted, despite the inducement of the standard 
temperatures. Of course, the Company are not in the posi- 
tion to have on their staff the requisite scientific ability for 
such a research; and therefore we do appear to have here a 
matter that should be followed up in the general interest. 


Mr. Butterfield on the Hygienic and Heating 
Efficiencies of Gas-Fires. 


Ir is believed that we are now getting to the final stage of 
the controversy on the hygienic and heating efficiencies of 
gas-fires. The importance of the subject in relation to the 
future of gas-fire construction and use is a sufficient justifi- 
cation for the time and space that have been devoted to its 
consideration. It will be remembered that the Davis Gas- 
Stove Company unreservedly placed in the hands of Mr. 
W. J. A. Butterfield, M.A., F.I.C., the question at issue 
between them and Messrs. John Wright and Co. regarding 
the effect (if any) upon heating efficiency of constructing 
a fire that will pass the whole of its products of combustion 
through the flue-vent without the aid of a length of flue- 
pipe. The end of the first part of Mr. Butterfield’s investi- 
gation has been reached; and just as unreservedly as those 
who consulted him placed the matter in his hands for inves- 
tigation, so unreservedly, notwithstanding his “fiduciary 
“ position” to the Davis Gas-Stove Company, has he placed 
before our readers, in a fashion both useful and instructive 
to all, the lines of his investigation and the results. The 
whole course of the investigation and the results are set out 
in a manner that anyone can understand. Instead of giving 
relative percentage figures based on a standard composed 
of results from a fire without flue-pipe attached, and which 
admittedly (if there is any value to be placed on the words 
that provoked this controversy) in that condition passed hot 
products of combustion beneath the canopy, Mr. Butterfield 
has taken two representative fires of the two parties to this 
dispute, and has given to the gas industry the actual find- 
ings, in both total figures and percentages, in relation to the 
tested calorific power of the gas consumed. This fact alone 
is of considerable value in a controversy which appeals to 
such a large number of engineers and managers who prefer 
to have matters of this kind presented in a plain, practical 
way. We need not sreak in our pages of Mr. Butterfield’s 
competence for the work, nor of the care that he exercises 
and independence he asserts in such work, and which have 
established such marked confidence in any investigation he 
undertakes. With his present article before us, our convic- 
tion is strengthened that the principle, regarding an absolute 
hygienic efficiency without the aid of a flue-pipe as advo- 
cated by the Davis Gas-Stove Company, and supported by 
certain other makers both in practice and in their writings 
in our columns, will become, by force of the compulsory 
requirement of the gas industry, a commonly applied one 
among the makers of gas-fires. 

The lines of the reference to Mr. Butterfield were laid 
down by Messrs. John Wright and Co., by their now famous 
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contention of last autumn, that ‘ta fire that carries off its 
“ products without being attached to a flue will, when the 
“ ordinary chimney draught comes into play, inevitably carry 
“ off more than the products—to wit, an unnecessary num- 
“ ber of heat units as well—and a lower room-heating effi- 
“ ciency is the result.” Now Mr. Butterfield having tested 
a Davis “ Apollo” fire which wiil pass all its products of 
combustion through the flue-vent without a flue-pipe, and a 
Wright “ Mascot” fire which does not pass all its products 
through the flue-vent without a length of flue-pipe attached, 
says, as plainly as is necessary, and his figures show this more 
clearly than any others so far published, that (with these 
two representative fires, and under the described conditions) 
the generally applied assertions contained in the quoted 
statement have no foundation in fact—that it is not “ inevit- 
“able” that more heat units will be carried away up the 
chimney with a gas-fire hygienically perfect without a flue- 
pipe connected than with a gas-fire that is only hygienically 
perfect with a flue-pipe attached, nor will a lower room- 
heating efficiency result from the former. This can be 
clearly shown by giving relief here to the conclusions of the 
investigation. The tests in the case of both fires were first 
made without a flue-pipe connected, and then with varying 
lengths of flue-pipe, though a flue-pipe is unnecessary with 
the Davis fire. As to heating efficiency, Mr. Butterfield 
says that the results of his tests, as set forth in the tables, 
distinctly show that the fire constructed to the hygienic 
principle laid down is certainly not inferior in radiation 
efficiency to the other fire examined, even when a strong 
chimney draught is applied to the flue-vent; while the total 
heating efficiency is about the same. Concerning the tem- 
perature and the carbon dioxide content of the flue gases, 
although these are shown to be higher with the Davis 
** Apollo” than with the Wright “ Mascot ” under the same 
conditions, the remark upon this that Mr. Butterfield makes 
should be particularly noted in order to avoid confusion. It 
is that the volume of flue gases is correspondingly less with 
the “ Apollo” fire than with the “ Mascot;” and that conse- 
quently there is no greater loss of heat by way of the flue 
under most conditions with the former than with the latter. 
In these two points, we have the complete negative to the 
Wright “ to wit” theorem. 

The fourth table in the article, which shows the distribu- 
tion of heat per cubic foot of gas consumed, is one of the 
clearest compilations that has yet been presented bearing 
upon this subject ; and, if this does not help to clear away 
assumption and erroneous beliefs, we do not know what will. 
It shows clearly that a fire which, constructed in the manner 
of the one tested, will pass all its products through the flue- 
vent without a flue-pipe attached, is rather more efficient 
in the matter of heat given to the room than the other fire 
from no flue-pipe up to 4 ft. 9 in. of flue-pipe, and there is 
no appreciable difference when a further 2 feet length of flue- 
pipe is attached—making a length of 6 ft. 9 in., which is never 
used in practice, but which length has been requisite in the 
past in certain cases to overcome the passing of products 
under the canopy. Therefore, there are, as Mr. Butterfield 
points out, no grounds for the fears expressed that reduced 
heat efficiency will necessarily result if gas-fires are con- 
structed so that, when unaided by flue draught, they dis- 
charge the whole of the products of combustion through the 
flue-vent. In other words, the gas industry can have the 
hygienic efficiency represented by fires which will, under 
normal conditions (without assistance of a flue-pipe), pass 
the whole of their products of combustion through the flue- 
vent, without suffering loss of heating efficiency, and which 
fires, though a length of flue-pipe be fixed without detriment 
to heat efficiency when installed, do not rely in any degree 
upon that flue-pipe for hygienic efficiency. This is the 
lesson of Mr. Butterfield’s investigation ; and the gas in- 
dustry will benefit from it. 

In this controversy, we have been accused of partisan- 
ship. We think the independence of the “ JouRNAL”’ is 
sufficiently well known to have caused any accusation of 
the kind to be passed by with the derision that it deserved. 
Whatever partisanship we have shown has been for a prin- 
ciple, and not for a firm. At the same time, it is only right 
to say now that, even though other makers were prior to last 
year doing what the Davis Gas-Stove Company have ad- 
vocated in regard to hygienic efficiency, the stand they have 
made, and the open steps they have taken, through an inde- 
pendent expert of high attainments in gas chemistry and of 
large and diversified experience in the testing of gases and 
air, to prove the accuracy of their methods, have done much 


to establish a new principle which will have influence upon 
gas-fire construction and upon public confidence in the use 
of such fires. 


Sulphate of Ammonia Manufacture. 


TueErE is interesting and instructive reading in the annual 
report of Mr. W. S. Curphey, the Chief Inspector under the 
Alkali, &c., Works Regulation Act, for sulphate of ammonia 
manufacturers, as well as for those who are in the position 
to be makers, but who waste the crude liquor in, for these 
days, a lamentable fashion. The work of the department 
does not decrease; for its province is among progressive 
works and multifarious developing operations. There was 
only a small increase during 1912 in the number of sulphate 
and muriate of ammonia works and gas liquor works; but 
with the great coal strike and attention so largely diverted 
to other matters during the year, the contrary could hardly 
have been expected. The first matter claiming considera- 
tion is the effect that the coal strike had on the production 
of sulphate of ammonia. Estimates by Messrs. Bradbury 
and Hirsch at the close of the year suggested the anticipa- 
tion that, while the loss in production during the strike had 
been largely counterbalanced by the activity that ensued in 
the second part of the year, there would be found a shrinkage 
on balance of about 6000 tons. At the time we rather ques- 
tioned this; and the later figures that Mr. Curphey supplies 
point to an increase, instead of to a decrease, of 3332 tons, 
in comparison with 1911. As a matter of fact, gas-works, 
according to these later statistics, instead of presenting a 
decrease of 3000 tons as foreshadowed, can claim to have 
contributed an increase to the extent of 3311 tons, while 
shale-works came out at the end of the year with an increase 
that about compensated for the reduction on coke-oven and 
producer plants. This is more in accord with our own ex- 
pectations, on the same ground that Mr. Curphey advances 
in the remark that “ the decided increase in the [sulphate 
“ of ammonia] production of gas-works is one result of the 
“‘ preparedness in so many gas-works to meet the demands 
“‘ for gaseous fuel at a time when the price and scarcity of 
“ solid fuel turned consumers’ attention in other directions.” 
Thus we find that the total of 388,308 tons of sulphate in 
the report before us is more than Messrs. Bradbury and 
Hirsch’s estimate by 9308 tons, which represent the shrinkage 
they predicted and the increase of 3332 tons which Mr. 
Curphey actually finds. but this must not be regarded as 
any censure on the earlier estimates; for it is astonishing 
that, before a new year has scarcely commenced, the firm 
mentioned are able to present estimates of production that 
usually very closely approximate to the later ascertained 
actual figures. However, when we come to the current 
year, we shall be surprised if gas-works do not show a still 
greater advance in production; for, despite the higher price 
of coal, oil is at such a figure now that many carburetted 
water-gas plants are idle, and there has been a larger de- 
pendence on coal carbonization. Gas-works would be glad 
indeed, at the present time to find the price of oil slipping 
back to its old figures; for there is little compensation to 
them, in comparison with the drawbacks to them of high oil 
prices, in other people having to pay stiffly for the liquid 
commodity. As the First Lord of the Admiralty remarked 
on Thursday last, when dealing with the question of liquid 
fuel for the Navy, the “open market” now is an “ open 
“ mockery.” 

That in passing. The Chief Inspector still finds it neces- 
sary to administer a little rebuke concerning the loss of am- 
monia in handling and storing ammoniacal liquor ; and more 
attention to this—a point to which Mr. J. T. Sheard drew 
prominent notice in his Manchester University Lecture in 
IgtI—is one of the urgent considerations in gas-works 
economy. But there is another matter to which reference 
is made by Mr. Curphey with regret ; and in relation to the 
point, it would have been valuable if the report, and the 
contained expressions of opinion in this regard, had been 
available at the time of the chemical clause inquiry. The 
point is the great waste that goes on in connection with 
small gas-works in discharging ammoniacal liquor into the 
sea, or in otherwise disposing of it. ‘The loss,” says Mr. 
Curphey, “ throughout the country asa whole must be very 
“considerable.” There is no need in these days for such 
great waste. It is not now a question of works compulsorily 
sending their liquor long distances to chemical manufac- 
turers. The nearest neighbouring gas undertakings that 
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their less affluent neighbours; and, moreover, there are 
suitable sulphate of ammonia plants available to-day for 
very small producers of liquor. Dr. Fryer, the District 
Inspector for the South and South-West of England, makes 
a special point of this waste by small gas-works. In his 
area, there is a coastline of no less than 600 miles; and it 
is rather a reflection upon progressiveness in manufacturing 
management that he should be able to write: “At the 
“ present time many of the small gas-works, and some of 
“ even larger output, turn their gas liquor direct into the sea 
“without any attempt at utilizing it as sulphate of am- 
“ monia.”” He also comments upon the waste by those 
works in country districts that, on account of carriage, turn 
the liquor to waste. This is to be seriously regretted now 
that small sulphate of ammonia plants (such as Mr. Phillip 
Moon introduced in a paper at a meeting of the Southern 
Association in- 1910) can, as has been fully established, be 
profitably operated. Dr. Fryer urges the managers of small 
works to consider this question; and he further advises 
those who already have small plants in operation to see 
that they are obtaining the maximum possible from them, 
under their working conditions. In papers before our Dis- 
trict and Junior Associations, attention has been called to 
avoidable loopholes for loss in the working of small plants 
—such as the irregular injection of cold milk of lime into 
the still by hand pumping, which allows the fixed ammonia 
to be lost by passing into the effluent without liberating the 
ammonia. Simple methods have been devised—such as 
that described by Mr. F. Shewring in his address to the 
Midland Juniors in 1912—by which a regulated and fairly 
continuous feed can be ensured in the still, with a resulting 
improvement in the quantity of sulphate of ammonia pro- 
duced per ton of coal carbonized. Other points are men- 
tioned by Dr. Fryer, as will be seen when we publish the 
relevant parts of his report next week. 

The Chief Inspector has nothing special to announce re- 
garding the adoption of the “direct” processes of sulphate 
of ammonia recovery. Their chief application has been in 
connection with coke-oven working; but he does say that 
where such plant was in use in gas-works prior to the year 
under review, it has continued in satisfactory operation. 
There is careful watching on Mr. Curphey’s part of the 
attention that is being directed to the formation of a com- 
mercial salt of ammonia from gas containing ammonia and 
sulphuretted hydrogen without the intervention of sulphuric 
acid; and there will be agreement with the hope he ex- 
presses that an effective method will be devised. During the 
year there has been further investigation of the subject of 
the action of oxide of iron during fouling and revivification; 
and for this work Mr. Linder has been largely responsible. 
The portions of the report bearing upon it are reproduced 
this week; and they may serve for subsequent commen 
upon further consideration. 


Retort Temperatures, Material, and Construction. 


Tue paper read by Dr. Karl Bunte at the meeting of 
the German Association, on the technical development of 
the heating of retort settings (ante, p. 171], is constituted of 
a number of carefully arranged reflections on the subject. 
In considering the possibilities of further advance in gas 
productivity, he correctly names the heating arrangements 
of retort-settings as being the centre to which we must look 
for that advance, and for effecting further economies. Ad- 
vance reposing principally in the heating arrangements, the 
question of the constructional material is really the con- 
trolling factor; and this Dr. Bunte recognizes by his refer- 
ence to a material being required which will offer greater 
resistance to high temperatures and an increased conduc- 
tivity. He mentions in this connection carborundum, which 
has been used for furnace-linings ; but he does not directly 
refer to what is being done in America with silica material 
and (of course, this was not then within his knowledge) the 
work which is now privately under-way in this country, and 
which was referred to by us last week. According to the 
translation of the paper, he does not indicate another neces- 
sary factor in this question of retort material for higher 
temperatures—that is, that it will resist deterioration under 
rapidly varying temperatures, such as are occasioned by 
the re-charging of retorts and by the admission of cold air 
to them. 

There is a fresh consideration bearing upon the character 
of any new material introduced for the construction of re- 
torts; and it is that the newer systems of retorts extend the 





scope of the properties of the material that may be applied. 
In the building of vertical retorts and coke-ovens, they are 
carried upwards from a solid foundation, so to speak ; and 
they are not dependable for support in the same way that 
a horizontal retort is. This being so, it is conceivable that 
material of high temperature resistance, and not subjected 
largely to deterioration from temperature variations, which 
may not be good for horizontal retorts, may prove all that 
is good for vertical retorts. This also bears upon the ques- 
tion of brick-built retorts. In the recent attack upon the 
Woodall-Duckham retorts in our German contemporary, a 
question was raised as to their tightness, in comparison with 
moulded fire-clay retorts ; and the point was easily disposed 
of, as it was obvious that the critic did not understand the 
structural features of these retorts. From various works in 
this country, there come excellent reports as to the dura- 
bility and working of brick-built horizontal retorts; but the 
facility with which repairs can be effected with them always 
makes one somewhat doubtful as to the longevity records 
that are presented, as, under the circumstances, there is 
some difficulty in knowing which is the new and which is 
the old part of the retorts. But if there is a form of retort 
that is suitable to brick construction, it is the vertical one, 
on the ground already mentioned, that it is built up from a 
solid foundation, and therefore does not have to rely upon 
the support that is requisite in the brick form of horizontal 
retort. If the criticism in our German contemporary had 
been levelled at horizontal brick-built retorts, we should not 
have been so confident in defending them as in the case of 
the vertical retort. The point is one on which Mr. W. R. 
Herring submits some useful experience in our “ Corre- 
“* spondence ”’ columns this week. 

To higher temperatures we have to look for further ad- 
vances ; and, as we say, material is a controlling factor in 
the use of these temperatures. But.the vertical construction 
of retorts and coke-ovens gives greater scope for the in- 
vestigation of materials. Dr. Bunte shows the work that 
has been done in producing a higher heat efficiency in retort- 
settings, and indicates the seats of the loss of heat, where 
work may produce further economy. The more the heat 
can be conserved in retort-settings, the lower the fuel account, 
though it may be profitable to raise this account somewhat 
to produce a greater yield per ton of coal carbonized. In 
dealing with outside independent producers, Dr. Bunte does 
not consider the application of the ammonia-recovery type, 
as introduced to notice (in a practical application to gas 
making) in Mr. W. Chaney’s paper at the recent meeting of 
the Institution of Gas Engineers. If Dr. Bunte had been 
reading his paper just a little later, he might have increased 
its interest by a reference to this point, and by dilating at 
greater length on retort material. There are signs of move- 
ment in connection with gas-works carbonization operations 
which we hope will result in the production of something 
of material advantage, 








Railway Rates on Coal and Coke. 


In dealing recently with the question of the increase of rail- 
way rates on merchandise—in connection with the Act giving the 
railway companies the right to recoup themselves from goods 
traffic for the increase of wages and betterment of the conditions 
of railway labour— it was pointed out that no notification had then 
been made of an advance on coal and coke, except in the case of 
Scotland. An announcement of an increase has not been long 
coming in respect of coal and coke from Derbyshire and Notting- 
hamshire. Eight railway companies have intimated to the col- 
liery proprietors in these areas an increase of from 3d. to 3d. 
per ton according to destinations—the advance to take effect as 
from September next. The “Iron and Coal Trades Review,” in 
referring to the increase, fears that, though it is not general, 
it is but the thin end of the wedge. Should this fear prove 
true, it simply means a piecemeal application of the additional 
rate. If the burdens on raw material are to continue to in- 
crease in this manner, then it cannot be long before a vigorous 
whittling-away of the prosperity of the country sets in. 


Sulphate of Ammonia Committee. 

The Sulphate of Ammonia Committee have been at’ work 
sixteen years; and the principal portions of their report for the 
last year of the sixteen appear in our columns to-day. The 
report supplies in concentrated form an account of the activities 
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of the Committee; but what is read there really gives a very in- 
adequate idea of the vast amount of detail work that is entailed 
by what is done, and done so successfully, No amount of indi- 
vidual endeavour could accomplish what the Committee have 
done, and are continuing to do. There is, in fact, no ad hoc 
organization of which we know that excels this one in satisfying 
the subscribers of the genuineness of its work and of the necessity 
for it. The surprise is that there is a single undertaking of any 
description producing sulphate of ammonia with its name still 
missing from the register of the Committee. This is essentially a 
casein which demand only can maintain a good level of price; and 
demand can only be created by convincing of the value of sul- 
phate of ammonia in comparison with competitors those whose 
business it is to increase the fruitfulness of the land. During 
1911, the home consumption of sulphate of ammonia increased 
by about 10,000 tons, and in 1912 by a further 8400 tons—-making 
an increase in the two years of about 18,400 tons. The Com- 
mittee have a perfect right to regard this as very gratifying testi- 
mony to the value of the extensive system of field plot work 
carried on under their auspices throughout the country. This 
form of propaganda brings the Committee into close personal 
contact with large numbers of farmers, and enables them to 
demonstrate to them in the most convincing manner, and on their 
own land, the beneficial results to be derived from the proper use 
of sulphate of ammonia. The Committee continue very active in 
this work, as well as in the distribution of fresh literature; and 
they take their part with other organizations abroad in efforts to 
extend the radius of application and consequently of demand of 
the commodity. 


A Word to Non-Subscribers. 

This is a particularly convenient time for making specia] 
appeal to those of our readers—those in charge of gas undertak- 
ings and owners of coke-oven and gas-producer plants—who are 
non-subscribers to the Association. Last year there were addi- 
tional subscribers enrolled from the coke-oven and iron industries 
representing 8500 tons of production, and from gas undertakings 
representing only afurther 700 tons. The present situation should 
claim the attention of those who are still withholding their support 
from the work, because sulphate of ammonia producers cannot 
possibly allow market values to take a downhill course without 
doing everything that is possible to prevent further slip. This is 
vitally important at the present time. Here we see a substantial 
increase in home consumption; and yet prices have fallen some- 
what from their high level. Therein is the strongest possible 
reason for all producers being in line in the endeavour to keep 
the shrinkage of prices within narrow bounds, and, if possible, to 
turn them in the direction from which they have descended. Here 
in the gas industry we have dearer coal and oil, and a coke market 
in a position that is not by any meansagreeable. Other materials 
have also gone up in price; and labour charges and railway rates 
have advanced. This being so, everything must be done to pre- 
serve at their best such sources of revenue as sulphate of am- 
monia. Therefore, the Committee should be invested with the 
means to work with maximum energy and to maximum effi- 
ciency. If, through the Committee, demand is sufficiently stimu- 
lated to enable consumption to keep pace with ever-growing pro- 
duction, remunerative prices will continue to be obtainable; and 
we know of no other means by which they can be maintained. 
We hope that this remark will be seriously pondered by non- 
subscribers. 


A Weekly Rest-Day. 

A further proposal for State regulation of labour is contained 
in a Bill which has been introduced into Parliament, and was 
down for second reading last Thursday. The title is the Weekly 
Rest-Day Bill; and the object aimed at is to amend and consoli- 
date the Acts relating to Sunday employment, and to regulate the 
conditions of labour upon the basis of six working days in the 
week, with Sunday as the normal weekly rest-day. There are 
fourteen clauses and three schedules; one of the latter giving a 
list of the seventeen Acts the provisions of which would, in whole 
or in part, be affected on the measure becoming law. Heading 
the names of those by whom the Bill was ordered to be brought 
in is that of Lord Henry Cavendish-Bentinck. The majority of 
the fourteen clauses referred to embrace the necessary machinery 
for carrying into effect the intention of the Act, which, generally 
speaking, is to render Sunday employment unlawful, both for a 








person who is himself carrying on an occupation and for those 
employed by him. Shops, to which the principle is applied, have 
a clause to themselves. Of course, there are exceptions to the 
rule laid down. In the first place, certain occupations of necessity 
or mercy (as set out in the schedules) may be carried on, either 
continuously or during limited hours, on Sunday; and there are 
also others which may only be carried on during limited hours, 
and under the order of a local authority. Among the former is 
noticed ‘the maintenance and cleansing of sewers, or any work 
without the doing of which on Sunday electric current, light, heat, 
cold air, water, or gas cannot be continuously supplied for lawful 
purposes,” and “any unavoidable work of persons employed in 
domestic service,’ &c. A number of the other exceptions deal 
with medicine, food and drink, newspaper work, and transport. 
Exemption may also be granted by local authorities to Jewish 
shopkeepers who habitually treat Saturday as the*weekly rest-day 
—provided their assistants and the customers served are also 
members of the Jewish community. Again with some exceptions 
(including persons employed in domestic service), it is provided 
that in cases of employment on Sunday, an equivalent period of 
rest shall be given within the week, and that no person shall be 
employed on more than twenty-six Sundays in the year. What, 
one wonders, would “ unavoidable” Sunday work for persons in 
domestic service consist of? Since this note was put in type, 
however, need for further speculation has been removed by the 
official announcement that the Bill has been dropped. 


The Schemer and his Reception. 

Dr. C. H. Leibbrand is, we see from the local papers, still 
contributing greatly to the gaiety of East Anglia by his visionary 
schemes. He believes that he holds the salvation of the Eastern 
Counties in the hollow of his hand, if people will only accept him 
and his projects at his own valuation and on his own terms. It 
will be remembered how he proposed to convert Harwich into a 
great commercial seaport, and how his schemes included a project 
for an extensive electricity supply scheme, of which the Felix- 
stowe electricity undertaking was to form the nucleus. He could 
not, however, get the Urban District Council to foot the bill for a 
valuation of the electricity concern, which the Doctor was hoping 
to secure on behalf of the Company that he has in view. Incon- 
sequence, the magnates of Felixstowe have incurred the wrath of 
the Doctor. He has held in the town a meeting which is correctly 
described in the Press as having been of an “ unusual character.” 
He aired his views on the question of the development of the dis- 
trict, and made an attack on certain of the men of Felixstowe, 
who (unlike their critic) have helped to make it what it is. The 
reason for the attack seems to be the broad-minded way in which 
the Council deal with questions affecting both the Gas Company 
and the electricity supply concern, without according favouritism 
to the latter in view of the considerable stake that they hold in it. 
Dr. Leibbrand is apparently one of those whose mental view is 
largely limited by the importance of his own concerns ; and there- 
fore he cannot see that the interests of a town and its ratepayers 
should be considered quite apart from municipal trading, direct 
or indirect. 


Gas Director as Councillor. 


The Doctor considers that there is something antagonistic 
between the interests of the ratepayers of a town and the interests 
of a gas company, and that a councillor who is a gas director 
cannot serve in the two capacities, without the interests of rate- 
payers-and gas company coming into conflict. He believes, in 
short, it would require a wonderful character and brain to keep 
the “diametrically opposed obligations conscientiously apart.” 
As we construe his speech, Dr. Leibbrand stands as an advocate 
of the doctrine that local government should be dominated by 
municipal trading ; and if that is not diametrically opposed to 
freedom in local government, we do not know what is. As a 
matter of fact, the interests of the ratepayers of a town and of 
a gas company (the latter being large ratepayers), especially a 
sliding-scale gas company, are absolutely identical, and not in 
any way antagonistic; and there cannot be better men to look 
after the interests of ratepayers than those who are local 
representatives on the board of a gas company. They have 
more genuinely at heart the interests of the town than men who, 
like Dr. Leibbrand, come among them from a distance for the 
purpose of seeking local favour and support for schemes, their 














,- & sm @& 22 ot Sr Cf 025 -P tet 022 jr otc os 











= i 





July 22, 1913.] 


JOURNAL OF GAS LIGHTING & WATER SUPPLY. 223 





primary concern in which is probably not altogether personally 
disinterested. 


Councillor as Electricity ‘ Director.” 


But when the Doctor talks of the hostility of the positions 
of councillor and gas director, his ignorance of the tendency of 
municipal trading in local government projects rather acutely. 
In some districts where there is municipal trading in electricity 
supply, huge capital expenditures are incurred in converting 
public street lamps from gas to electricity. In the interests of 
the ratepayers? No; in the interests of the electricity concern ! 
The educational committees spend ratepayers’ money on the con- 
version from gas to electricity of the little-used lighting arrange- 
ments of school-rooms. Inthe interests of the ratepayers? No; 
in the interests of the electricity concern! Where councillors are 
on boards of guardians, the lighting arrangements of workhouses 
and infirmaries are sometimes converted from gas to electricity. 
In the interests of ratepayers? No; in the interests of the elec- 
tricity undertaking! The interests of the electricity undertaking 
are not by any means those of the majority of ratepayers, as the 
excessive expenditure incurred for no tangibly improved result 
shows. Dr. Leibbrand takes a singular and very narrow view of 
things; but probably his vision has been affected by the seven 
years’ street-lighting gas contract the Felixstowe Council have 
entered into—in the interests of the ratepayers. Dr. Leibbrand’s 
nature is excellently portrayed by his references to one or two 


estimable local gentlemen, and to India’s silver purchase and the 
Marconi “ scandal.” 


An Active Commercial Committee. 


Commerce looks as though it will in future be able to obtain 
a better hearing than formerly in the House of Commons. The 
newly constituted Commercial Committee, the Chairman of which 
is Sir John Randles, has become distinguished by numbers, and 
it will carry influence. Something like a hundred members of 
Parliament have joined it. It is hoped that some of the members 
of the House associated with the gas industry have found their 
way into this potentially useful body. Among tbe subjects that 
the Committee have under consideration are the working of the 
Patents Act and the increase in railway rates. The Patents Act 
at one time showed a large amount of promise, in the way of 
bringing new industry to this country; but it has all died away, 
and things appear to have drifted to the status quo ante. The 
President of the Board of Trade has acknowledged to Sir John 
Randles that he is impressed with the necessity of reform; but 
Parliament is in no mood for taking up any fresh legislative 
matters this session. The effects of the terribly protracted 
session of 1912-13 are still visible in the House; and members 
are very much inclined to play truant even at this stage of the 
session. Nothing but divisions on measures of first-class import- 
ance to the Government will bring together a fairly full and re- 
presentative House. Therefore, nothing can be done this session ; 
and so a Sub-Committee of the Commercial Committee are going 
to collaborate during the recess with the Manchester Chamber of 
Commerce in drafting an amending Patents Bill. In regard to 
railway rates, the Commercial Committee have decided to sup- 
port the action of the Associated Chambers of Commerce. This 
was a subject that was referred to last week. 





Trade Unionists and Co-Partnership. 


The steps taken by Sir William Lever at Port Sunlight to 
improve the conditions of life of the employees are matter of 
common knowledge; and his belief in co-partnership is equally 
well known. In discussing the latter principle with the workers 
recently, he made it clear that he does not approach co-partner- 
ship from the point of view that employees have a right to share 
in the profits. This is no more his opinion than that the man 
who makes a saw or a hammer has a right to share in the profits 
of the man who makes articles with this saw or hammer. What 
he does maintain is that there is certain wealth being produced in 
the country by the joint labour of the workers and those who 
direct them, and he knows of no possible way except co-partner- 
ship by which the joint product of these forces in a productive 
enterprise can be appropriated among all. He, however, puts the 
matter on an even higher plane; for he says it is not a question 
of a right to share in the profits, but one of relationship between 
humanity, of flesh and blood, of human sympathy, and the con- 








ditions under which it is best to work together. It would be 
thought that such a proposition would be unanimously approved 
by those to whom it was intended to apply. But evidently thisis 
not the case; for Sir William went on to announce that he was told 
by trade unionists, who were perfectly sincere and loyal to the men 
they represented, that co-partnership interferes with the solidarity 
of labour, and that the firm could only give this benefit on terms 
that made it impossible to do so. Therefore, though he took 
pains to make it clear that he has no objections to his employees 
joining a trade union, he has been compelled to state that he can- 
not isssue any more partnership certificates to trade unionists, 
or to members of a trade that is organized as a union, until the 
trade unions tell him how he can carry out their wishes without 
destroying co-partnership, or unless they withdraw their demands. 
Thus it would seem that those in control of the unions prevent 
members from getting that improvement in position which such 
bodies might be fairly expected to endeavour to secure for them. 








PERSONAL. 


Mr. CHARLES F. Brown, the Deputy Water Engineer and 
Surveyor at Gainsborough, has been appointed, out of 84 appli- 
cants, Water Engineer, Surveyor, and Inspector to the Leiston 
(Suffolk) Urban District Council. 


In last week’s paragraph referring to the wedding of the daughter 
of Mr. JAMES STEWART, the name of the bridegroom should have 
been given as Mr. ALBERT ALLEN CATCHPOLE, the eldest son of 
Mr. Epwarp A. CATCHPOLE, of Grove Park. 


Out of 64 applications for the post of Chief Assistant to the 
Aldershot Gas, Water, and District Lighting Company, a short 
list of seven candidates was prepared, and from this Mr. CHARLES 
M. WI son, of Greenock, has been appointed. 

In response to theinvitation which appeared in the “ JourNAL” 
for the 17th ult., there were 47 applications for the position of Gas 
Manager to the Newry Urban District Council. The appoint- 
ment has been conferred upon Mr. PEercivaL B. ELLacott, who 
is at present the Manager of the Warrenpoint Gas-Works. 

Mr. J. E. KENSHOLE, the Manager of the Merthyr Tydfil Gas- 
Works, has lately been presented by the staff and workmen with 
a silver fruit and jelly stand, on the occasion of the celebration of 
his silver wedding, and in testimony of the high esteem in which 
he is held by the entire staff. When acknowledging the gift, Mr. 
Kenshole expressed the hope that the existing good feeling might 
long continue. 


We learn that Mr. J. PATERSON, the Manager of the Queens- 
town Gas-Works, will succeed Mr. John G. Tooms at Waterford. 
Mr. Paterson entered the gas profession under Mr. William Ewing 
at the Hamilton Gas-Works; and in 1897 was appointed Manager 
of the Carrick-on-Suir works. He soon afterwards went to Tip- 
perary, where he remained five years. On the Queenstown works 
coming into the hands of Messrs. George Anderson and Son in 
1903, Mr. Paterson was entrusted with their management, and 
has since carried them on with much success. He is a member 
of the Institution of Gas Engineers and of the Irish Association, 
and was President of the latter two years ago. 








OBITUARY. 


The death occurred last Wednesday, after an operation, of Mr. 
James CLoupsLey, J.P., a leading member of the Corporation of 
London, Deputy-Alderman of Langbourne Ward, and one of His 
Majesty’s Lieutenants for the City of London. Deceased, who 
was in his seventy-seventh year, was the head of the firm of 
Messrs. Williamson, Cloudsley, and Co., wholesale tea dealers, 
and was a Director of the Tottenham and Edmonton Gas Com- 
pany, as well as of other companies. 











Gaslight and Coke Company’s Dividend. 


We are informed by the Secretary of the Gaslight and Coke 
Company (Mr. Henry Rayner) that the accounts of the Company 
for the past half year show that (subject to audit) the balance to 
the credit of the net revenue account will enable the Directors to 
recommend the payment of a dividend at the rate of £4 17s. 4d. 
per cent. per annum; carrying forward to the next account the 
sum of £710,551 15s. 8d. The dividend for the first half of the 
past year was at the samerate, with a balance of £768,407 18s. 2d. 
carried forward; but for the year 1911 it was £4 14s. 8d., with a 
balance of £699,350 carried forward in June and £726,747 in 
December. For the June half of 1910, the dividend was at the 
rate of £4 13s. 4d.; while the carry-forward (including a balance of 
£32,746 taken over from the West Ham Company) was £542,370. 


— 





Mr. Trotman Foster, partner in the firm of Foster and Co., 
of 21, John Street, Adelphi, who died on April 20, aged seventy- 


one, left estate of the gross value of £49,102, of which £37,898 is 
net personalty. 
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NOTES FROM WESTMINSTER. 





Over the work of the Parliamentary Committees, one has to keep 
a very sharp eye, as there are times when there are what may be 
termed side-issues of importance to the gas industry from Bills 
which have not been promoted directly by gas undertakings. There 
were instances of this in the past week. © 
The Gaslight and Coke Company and the 
London Electricity Supply Companies 
were shoulder-to-shoulder in the Com- 
mittee rooms last week, and were jointly 
represented by the leader of the Parliamentary Bar, Mr. Balfour 
Browne, K.C. When a Government Department proposes to do 
something which will deprive the gas and electricity companies of 
a large consumer, and so create something which is tantamount 
to competition with them, it is time for the two interests to form 
in line in offering resistance. The case was plainly set forth in 
the evidence given by Mr. D. Milne Watson, the General Manager 
of the Gaslight and Coke Company. The Postmaster-General has 
a Bill in Parliament to authorize an expensive (and some people 
think an altogether unnecessary) scheme for a tube railway all 
of his own for the transmission of mails and other Post Office 
goods between the west and the east of London. He wants 
to work this railway electrically, and to generate his own elec- 
trical energy for the purpose. Then he was proposing to take 
general powers for using the current for any purpose in Post 
Office buildings, without any restriction as to the location of the 
buildings. The Gaslight and Coke Company have a big account 
with the Post Office, running into many thousands of pounds a 
year; and naturally they do not wish to be deprived of sucha 
customer. For the Government to start using public money 
(largely found by private enterprise) for competing with, or cur- 
tailing the field of, private trading must surely be about the last 
straw. The Government representatives saw that the indefinite 
character of the proposal so far as Post Office buildings were 
concerned would not be regarded with favour; and so they 
offered to restrict the scheme to the supply of electrical current to 
Post Office buildings along the line of the new tube route, and, in 
the event of extensions of these buildings “ across the street,” to 
such extensions. This, too, was rather indefinite ; and in the re- 
sult, a limitation was agreed to confining the supply to Post Office 
buildings along the line of the tube, and within 50 yards of it. 
This will give the Post Office a fairly considerable scope; but it is 
better than the original proposal. 

The Postmaster-General, always so ready 

Electrolytic Action. to obtain protective clauses on his own 

account, is not so willing to give them 
when he is the person with a scheme that holds within it the pos- 
sibility of serious interference with other interests. For instance, 
he is ever anxious to get the model clause inserted in electrical 
measures dealing with electrolytic action and damage. Under the 
model clause, if electrical undertakings—electricity supply or trac- 
tion—carry out their works in accordance with the Board of Trade 
regulations, they are not liable to damages if injury results from their 
operations. No damage can be claimed, except in case of default. 
But the Postmaster-General says it is unusual for one Govern- 
ment Department to be subject to another. The reason is not 
transparent. Is it regarded as infra dig.,or what? A little light on 
the point would be of interest, if not convincing as to the legiti- 
macy of the understood rule. However, there seemed to be a 
flow of sympathy between the Committee who considered the. 
Bill and the Post Office Department ; and they would not allow 
such an enormity as one Government Department being placed 
under regulations formulated by another. It seems a silly idea 
that a Government Department should be immune from the 
ordinary authorized regulations any more than semi-public con- 
cerns such as electricity undertakings. The Gaslight Company 
considered that, if the Post Office did not accept the Model clause, 
the Department should be subject to damages for injury whether 
or not they had taken precautions. However, what has happened 
is that the Post Office has now adopted a clause placing upon the 
Department the obligation of taking reasonable precautions. If 
reasonable precautions are not taken, then there is to be liability 
for damages. In electrically generated accidents, it often happens 
that the traces of whether precautions have been reasonable or 
otherwise are effectually expunged. Other protection was given 
to the Gas Company in respect of alteration to their mains and 
pipes ; and an ordinary tube railway clause was inserted placing 
a penalty upon the Postmaster-General to the extent of £10 an 
hour in the event of any cessation of supply of gas through inter- 
ference with the Company’s mains. There was ineffectual re- 
sistance to this. The appearance of the Gas and Electric Com- 
panies before the Committee has thus been productive of some 
good, in the matter of limiting the incidentals of the Post Office 
scheme. So far as they were able, the Gas Company did well. 


The curious position in which the Mid- 

Middlesbrough and dlesbrough Corporation and the South 
Out-Districts. Bank and Normanby and North Ormesby 
Gas Companies jointly figure, has not 


been entirely relieved, but partly so. In the districts named, the 
Middlesbrough Corporation have ancient unexercised gas-supply 


Government 
Competition. 





powers; but they could not lay mains in Ormesby without the 
consent of the District Council. Now they are asking to absorb 
into the borough the districts in question, and to extinguish the 
present local governing bodies. In this event, they would be 
placed in a better situation to revive the old powers, and to com- 
pete with the gas companies who had befriended thetwo districts, 
or to gain some advantage over them in the event of purchase. 
However, during the proceedings on the Extension Bill, the Cor- 
poration have shown that they did not want to act oppressively 
towards two small Gas Companies; while, on the other hand, 
they did not want the Gas Companies to gain any advantage 
over them in excess of the current position. There was only 
one direction to which the conditions pointed, and that was 
purchase by the Corporation as though they did not hold 
powers of supply in the areas in question. As the days of 
last week passed, goodwill expanded; and the parties were 
able to agree to terms of transfer—the only sane way out of the 
trouble. But there then came a surprise for the Corporation, in 
an announcement by the Committee that they had not made out 
a case for the annexation of part of the area in which the South 
Bank and Normanby Gas Company operate. This being so, 
purchase of that concern might not be desirable, and might not 
be sanctioned. However, nothing has been definitely settled ; but 
probably to-day we shall hear exactly what is going to happen. 


It was a curious ruling that Sir W. H. 
Gas Opposition to Davies gave, as Chairman of the House 
Electricity Schemes. of Commons Committee who were con- 
sidering the Watford Corporation Elec- 


tricity Order Confirmation Bill. The Order proposes an extension 
of the electricity supply area; and the principal claim of the Cor- 
poration to be allowed that for which they petitioned was that 
they had made a flourishing concern of the electricity supply 
undertaking. The Gas Company were in opposition ; and perhaps 
there is no ratepayer better able to act as critic of the conduct 
of a municipal electricity concern than the local gas competitors. 
The representatives of the Watford Corporation kept whining 
about the fact that the Corporation were working under the 
Northumberland clause, so that the Gas Company ought to be 
satisfied. They also seemed very much afraid of the Gas Com- 
pany making a too searching investigation into particulars. Of 
course, without the Company took this line, they would be alto- 
gether unable to show whether or not the Corporation Department 
was of the flourishing character that was represented, and upon 
which rested the claim for extended territorial authority. It was, 
however, made clear that the Company had prepared themselves 
for showing that the Corporation electricity concern had been 
conducted in a manner that reduced the Northumberland clause 
practically to a farce, and that the so-called prosperity of the 
concern was fictitious, by the manner of charging the public purse 
with heavy sums for street lighting and for public buildings, while 
the concern does not bear its fair share of rates. The Chairman 
ruled that these were not matters the Gas Company need go into. 
But, if not such matters, upon what are they to found a case? 
The ruling was not heavily charged with wisdom. The Gas Com- 
pany, having thus been switched-off from the line of their case, 
retired from opposition ; and probably they will be heard of again 
in the next House. If so, we may learn more about the consti- 
tuent parts of their case. 


ELECTRICITY SUPPLY MEMORANDA. 





ELSEWHERE there appears a review of a book, by Miss May 
Little, on “ Simple Electric Cookery.” Therefore in the “ Memo- 
randa” this week, we will eschew reference to cookery subjects. 
A cognate one, however, is tariffs, which 

A Point Five is a constant source of discussion and 
Defined. worry to the professional men of the 
electricity industry. It has always been 

so, and it is likely to be still more so in the future. There is too 
much of the game of follow my leader in the adoption of tarift 
policy in the industry, and too little consideration paid to the 
factor of local conditions. What may be a success in the way 
of a tariff in one place may be an absolute failure in another case. 
Those electrical engineers who have become members of the 
Point Five Association have many critics among their peers 
outside their own loosely constructed pale. Any one who adopts, 
as a pendant to his existing tariffs, a fixed price per annum based 
on net rateable value, and o'5d. per unit in addition, may become 
a Point Five, though the inclusive price paid by a consumer 
under this tariff may be somewhere in the region of the normal 
flat-rate per unit. Those engineers, however, who maintain the 
ordinary tariffs, and adopt 3d. per unit for cooking and heating, 
are probably doing a more senseless thing than the engineer who 
assures himself of a lump sum from each consumer under the 
alternative system. But in both cases, the new tariff hits hard 
at the lighting consumer on the ordinary rate, who contributes a 
larger profit per unit than the consumers whose custom runs on 
the other lines of payment. What the Point Fives say to the 
faithful lighting consumer under the old order of things is: “If 
you do not come under the new system, and suffer the inconve- 
niences of using electrical energy for heating and cooking, then 
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we intend to make you pay dearly for following the dictates of 
your inclinations.” Mr. A. Nichols Moore, the Borough Elec- 
trical Engineer of Newport, Mon., writes to the “ Electrician” 
on the subject. . He has been making a careful study of the tariff 
charges of the various corporations which the members of the 
Point Five Association have the honour to represent. The more 
he studies the matter, the more puzzled he becomes to know what 
does or does not constitute a “ Point Five.” We have shared his 
view from the very advent of this little band, whose strongest 
proclivity seems to be more in the direction of playing upon 
instruments of brass than in accomplishing any real good for 
their undertakings through the Point Five policy. The result of 
Mr. Moore’s study of these human curiosities is that the proper 
definition of a “ Point Five” is “ anybody who is willing to sell 
electricity for cooking purposes at a loss.” In the list of Point 
Fives published by the “ Electrician,” there is an asterisk which 
denotes an honorary member, while daggers denote “ freshers.” 
Mr. Moore suggests an additional sign to indicate “ welsher.” 


It is stated by the “Electrical Times” 
that the Marylebone Borough Council 
have applied to the Board of Trade for 
sanction to connect cooking apparatus on 
consumers’ premises at medium pressure (which in that district 
means 480 volts); and the Board of Trade have forwarded to the 
London County Council a copy of a regulation which it is pro- 
posed to prescribe in connection with such a supply. The 
Highways Committee of the Council, after consultation with the 
Special Committee on London Electricity Supply, are of opinion 
that it is desirable for the framework ot the cooking apparatus 
to be earthed, and recommend that: “ The Council are of opinion 
that the regulation proposed to be prescribed by the Board of 
Trade, under the St. Marylebone Electric Lighting Order, 1901, 
in regard to the supply by the St. Marylebone Metropolitan 
Borough Council of electrical energy at medium pressure for 
cooking purposes, should provide that the framework of the 
cooking apparatus itself, as well as the guard protecting the heat- 
ing elements, should be efficiently earthed.” Our contemporary 
does not suppose that the Marylebone Electricity Department 
would in any circumstances omit to earth the cases of all cookers 
connected to its 480-volt supply. Nor do we think the officials 
would be so foolish ; but still it is easy to agree that it is as well 
perhaps for the practice to be endorsed officially. One never 
knows what madcaps may receive official appointments—later on. 


Cooking Supply at 
480 Volts. 


Periodically, there come rumours of metal- 
A Point Five per lic filament lamps that are going to cut 
Candle Power Lamp. down the wattage by a further substantial 
amount; but so much of this sort of 
thing has been heard that one feels quite content to sit compla- 
cently till the thing actually arrives. When the wire-drawn lamp 
first came on to the market, 1 watt-hour per candle power was 
advertised as the efficiency. Many tests have shown that not 
only is this untrue, but batches of the lamps in the hands of 
different observers have shown that the efficiencies generally 
vary from 1°3 to 1°5 watts and sometimes upwards per candle 
power. Not long ago it was announced that a lamp was 
about to be put on the market that was going to do the trick for 
oS watt. But the heat of the lamp suggested over-running, and 
the over-running short life. The “ Electrical Review” now says 
that the latest development in connection with a low watt con- 
sumption per candle power is reported from Germany, where the 
A.E.G, intends to introduce in the autumn a new lamp, which is 
claimed to consume only o'5 watt per candle, as compared with 
o'S watt to 1 watt per candle of existing wire lamps. Our con- 
temporary might have refrained from quoting figures that are not 
obtained even under the favourable running of the laboratory. 
However, it is further stated that the Incandescent Gaslight 
(Auer) Compa1y, who manufacture Osram lamps, will also intro- 
duce one having a similarly low watt consumption. The figures, 
of course, refer to the Hefner “candle.” It is time the Editors 
of the “ Electrical Review” spoke of Hefner units, not “candles.” 
No such thing exists as a Hefner candle. 
It is our business to note new competition 
Free Supply of Fittings, ideas. It seems that some builders who 
Lamps, &c. wire their new houses for electric lighting 
find that the innovation does not always 
please their tenants, who have an objection to paying for expen- 
sive electric fittings, lamps, and shades. The “ Electrical Times ” 
asserts that electrical wiring by builders is becoming the usual 
thing. This is an armchair statement that is not supported by 
fact in the world beyond the editorial sanctum ; but, in effect, our 
contemporary also confesses that something more is wanted to 
induce the tenants to adopt electric lighting. That something is 
the accessories. The “ Electrical Times” therefore suggests to 
Progressive builders that they would find it worth their while not 
only to carry out the wiring, but to complete the installation—in- 
cluding lamps and shades. Theidea is derived from what is being 
done by the Kinnaird Park Estates Company, Limited, at Bickley, 
Kent. The Amesbury Estate there is being developed by the 
Company ; and the lighting installation they are putting in em- 
races “ artistic” fittings, shades and lamps, switches and fuses. 
The services are connected, and nothing is left for the new tenant 
to do, but to switch on the light—just the same as he is able to 





turn a tap to obtain water. The fittings in the halls and living 
rooms are represented as high-class fancy ones, and in the other 
rooms asplain. As to their high-class character, views may differ ; 
and we do not suppose they are of the semi-indirect or other eye- 
protecting sorts. However, the new movement shows the diffi- 
culty met with in inducing tenants to take to electric lighting, 
without there is almost compulsion—at any rate, without there is 
every inducement offered. 

According to electrical theory, an electric 
lamp when once installed maintains its 
primal efficiency until it enters upon its 
eternal rest. That is the theory; the 
actuality is quite another thing. Among other misleading elec- 
trical teachings is that during their lifetime metallic filament 
lamps need no attention. In other words, by some occult power, 
bulbs, reflectors, and so forth do not get dusty and dirty. The 
teaching is not only misleading but mischievous; for it encour- 
ages a neglect which reduces the illumination of some electrically 
lighted premises and homes to a disgraceful condition. We were 
in a small suburban house the other day where electric light had 
been established. The cheap fittings were made up by flex with 
copper-finished ornamental pieces from which the lamps were 
suspended; and these metallic fittings had become pitted and 
rusty looking. The bulbs were dusty outside (as the lady of the 
house was afraid the filaments would collapse if a duster was 
shown them), and were distinctly discoloured inside. There was 
little need here for any special fittings for eye protection. In the 
small dining room with two 32-candle power lamps fixed over the 
table, there seemed to be a positive haze about the room; and it 
was quite impossible to read a newspaper a little distance from 
the table. Ata railway station the other day, there was noticed 
an electric lamp suspended over the gate leading to one of the 
platforms. At night time through its ineffective aid, it must have 
been impossible for the spectacled ticket collector to properly see 
what was on the passengers’ tickets. The lamp presented a very 
clouded appearance; and the coating appeared to be both inside 
and outside the bulb. It is all rubbish talking about metallic 
filament lamps consistently maintaining their original lighting 
efficiency; and the more economy that is displayed over the 
attention they get, the greater the loss of efficiency. These are 
the days of illuminating engineers, of pious professions of truth- 
telling by electrical experts, and of literature on the use and mis- 
use of light! 


Cleanliness and 
Efficiency. 


In a paper before the American Institute 
of Electrical Engineers, Mr. C. E. Clewell 
has been dealing with the question of the 
depreciation of the illumination given by electric lamps in fac- 
tories and offices through neglect in the matter of cleaning; and 
his tabulated results are rather remarkable. In the tests four 
conditions were chosen: (1) New lamps and reflectors; (2) clean 
lamps (which had been in service for several months), and clean 
reflectors ; (3) clean lamps (several months old) and soiled re- 
flectors; and (4) soiled lamps and soiled reflectors. There are 
represented down-grade conditions. In the five factories selected 
for the testings, metallic filament lamps and glass reflectors were 
used. The figures show the actual efficiency compared with the 
theoretical efficiency that might be supposed to exist from calcu- 
lations based upon candle-power distribution curves. The tests 
were made on the vertically downward, or (so-called) horizontal 
intensities of the illumination produced by a fairly large number 
of lamps in each location. 


Actual Results. 


Results: Efficiency Per Cent. 


Fairly Bios = | Fairly 

oe Low High 2. High | High 
Conditions of Test. Office. ( Factory — Factory | Factory 
tice. | PPA | Space. | Space. 
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New lamps : 

Clean reflectors 
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We need only look at these figures from the relative point of view 
to see the notable degradation of efficiency according to the con- 
ditions in the matter of cleanliness, of lamps and reflectors for 
different intervals of time. Among the remarks upon his tests, 
Mr. Clewell says that in one large installation of 10,000 tungsten 
lamps, the loss of light due to dust is equivalent to £1500 per 
annum. In such a case, the consideration of the cleaning in- 
terval is very important. A further reference is to a large shop 
where an extensive installation of high efficiency lamps has been 
in use for nearly three years. In this case, there has been an 
increase of nearly 30 per cent. in actual candle power for a 5 per 
cent. increase in total operating and maintenance costs. The 
increase in candle power, however, in no way indicates the 
value of the great improvement in distribution and direction 
of light. Mr. Clewell’s investigations will be useful when elec- 
tricians sneeringly talk of the moderate amount of attention that 
is required for the maintenance of the illuminating power of the 
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modern incandescent gas-burner, which gives a light of a quality 
far less injurious to eyesight than the high intrinsic brilliancy 
filament of the metallic filament lamp. 


In discussing the report of the Council, 
at the recent meeting of the Incorporated 
Municipal Electrical Association, the 
question of expenditure on publicity, advertising, &c., was intro- 
duced ; and one member urged that the electrical industry should 
follow the gas industry in having a proper organization for such 
work. Our old friend Mr. Alexander Cramb, who is (or was) a 
member of the Electricity Publicity Committee, says there is no 
way at present of meeting expenditure in this direction. But he 
has got his eyes on the British Commercial Gas Association; and 
he understands that this body has been trying to get the Local 
Government Board to cease surcharging such expenditure in the 
case of municipal gas undertakings. If the Commercial Gas 
Association are successful in this, he holds that municipal elec- 
tricity undertakings would be entitled to spend money similarly 
without hindrance. The legal view was voiced by Alderman Pear- 
son, of Bristol. His opinion is that a municipal authority whose 
accounts are audited cannot indulge in such expenditure without 
incurring the risk of surcharge. On the other hand, Mr. Shaw, of 
Ilford, points out that his authority are subject to audit; and the 
Local Government Board, in their case, raise no objection to ex- 
penditure of the kind, providing something is shown for it. The 
electrical industry has always been great at letting the gas indus- 
try do pioneer work, and then commencing operations on the 
foundations the latter has well and truly laid. 


The Board of Trade have issued their 
report on the Electric Supply Provisional 
Orders dealt with by them during the 
year. The number applied for was 47 (23 by local authorities, 
and 24 by companies or persons). The Board appear to have 
gone into the proposals with good discrimination, with the result 
that 31 of them were granted, 7 were granted for reduced areas, 
and g were refused. The nine non-successes were in respect of 
Banbridge, Cwmamman, Dromore, Feltham, Rickmansworth, 
Romford, Lytham, Truro, Wood Green. The Lytham Order 
was an extension proposal by St. Anne’s District Council; but 
the Lytham Council had themselves an Order before the Board, 
and gained the Board’s preference. The unsuccessful Truro 
Order was the one promoted by the Gas Company. The Local 
Authority were granted an Order; and the Gas Company declined 
to be content with an Order for the area beyond the city. The 
Wood Green Order was a promotion by the North Metropolitan 
Electrical Power Company; but the Tottenham and Edmonton 
Gas Company were favoured locally. The Board since their last 
report have approved of nine transfers of Orders to companies. 
Among the consents to the construction of generating stations on 
certain specified land is one under the Aldershot Gas, Water, and 
District Lighting Act, 1909. Since 1883 and upto 1912, 1450 
Orders have been applied for; 1161 have been made by the 
Board of Trade; of these 1143 have been confirmed by Parlia- 


ment; and of the 1143 Orders, 354 have been revoked, repealed, 
or else have expired. 


Publicity. 


Provisional Orders. 


Referring to the paragraph in last week’s 
“ Memoranda” on costs and charges at 
Hastings, thereis a correction to be made. 
In the local “ Observer,” it was stated that, to a question as to 
the inclusive cost of electricity per unit sold in the borough, the 
reply was given that it was og8d. per unit. Upon this answer we 
commented. But it now transpires that the o-g8d. was a mis- 
print, and that it should have been 4°98d. All we need say is, so 
much the worse for the argument in favour of certain of the low 
prices charged for electricity in Hastings. Someone has to bear 
the difference between the low figures charged and the average 
cost. There is no getting away from that plain fact, however 
much we wrestle with the factors that have been dragged forth in 
the effort to justify a magnificent variation of prices, and to en- 
deavour to satisfy the smaller consumers that they ought to feel 
delighted at having to pay only a few hundred per cent. more than 
another man for precisely the same commodity—the very same in 
respect of energy capacity. 


A Correction. 








Sir Corbet Woodall’s Institution Address. 


The following appreciative remarks on Sir Corbet Woodall’s 
Inaugural Address to the Institution of Gas Engineers appeared 
in the “ American Gaslight Journal” for the 7th inst. : “ The address 
of Sir Corbet Woodall was just such as would be expected from 
the acknowledged head of the English gas profession, and a man 
of his liberal views upon industrial problems. He gave an out- 
line of the fifty years’ progress of the industry, with an added 
personal touch of reminiscence that largely increased its interest. 
He dwelt particularly on the real goal of the operator, as laid 
down a hundred years ago by Samuel Clegg, who demonstrated 
what some of us have to learn over and over again, through costly 
experiment, ‘that a high yield of gas is the most profitable aim of 
the gas manager.’ He sees in the future our industry, working 
along this same line, a mighty force for the conservation of the 
natural resources stored up in world-wide coal deposits.” 





SOCIETY OF CHEMICAL INDUSTRY. 


Annual Meeting in Liverpool. 


Tue Annual Meeting of the Society of Chemical Industry was 
opened in the Arts Theatre of the Liverpool University last 


Wednesday, under the presidency of Professor Marston T. Bogert, 
LL.D. The members were welcomed to Liverpool by the Lord 
Mayor (Sir J. S. Harmood Banner). The report of the Council 
showed that the number of members on the register was now 
4244, compared with 4285 at the last annual meeting. During the 
year, 200 new members had been elected, against 237 last year; 
and the losses had been 257, compared with 253. The losses by 
death were 31, against 49. 

In his Presidential Address, Professor Bogert dealt with the 
need of closer co-operation between the chemical industries and 
the Universities, and said that it was unnecessary to dwell upon 
the importance of chemistry to the prosperity of a nation. It was 
sufficient to point out that the amount of a country’s appreciation 
of the value of chemistry was generally a measure not only of the 
industrial progress of that country, but also of its real civilization. 
Two of the most important factors in the advancement of chemis- 
try were the Universities and the chemical industries; and it was 
consequently a matter of concern to all whether or not they were 
working at present to the best advantage. 

On the motion of Dr. E. K. Muspratt, seconded by Dr. Rudolph 
Messel, a vote of thanks was accorded to the President for his 
address. 

In the afternoon, a garden party was given by Dr. E. K. Mus- 
pratt at his residence, Seaforth Hall; and in the evening, the 
members were received at the Town Hall by the Lord Mayor. 
The annual dinner of the Society was held in the Adelphi Hotel 
on Thursday. 


Eskmeals Coal-Dust Explosions Experimental Station. 


On Saturday last about fifty members of the Society paid a 
visit to the large experimental gallery and station which have 
been established for investigations on the causes and the preven- 
tion of coal-dust explosions in mines. The party leit Liverpool 
on Saturday morning in two special saloons, and spent about 
three hours in the afternoon at Eskmeals, which is on the coast 
of Cumberland, between Barrow and Whitehaven. The visitors 
were received at Eskmeals by Professor Harold B. Dixon, F.R.S., 
and Captain A. P. H. Desborough, R.A., on behalf of Sir Henry 
Cunynghame, K.C.B., the Chairman of the Home Office Executive 
Committee on Explosions in Mines. 

The large experimental gallery which is the chief feature of the 
Eskmeals experimental station was installed at Altofts, in York- 
shire, in 1908, by the Mining Association of Great Britain. It 
was constructed of disused boiler-shells, 7 ft. 6 in.in diameter, and 
had a length of 600 feet. Investigations were carried on with 
it at Altofts for three years, at the cost of the Association ; but 
it was then found desirable to move it to a place more remote 
from houses, and it was transferred to Eskmeals and extended to 
a length of 800 feet. From the time of transfer the work has been 
carried on at the public cost under the direction of an Executive 
Committee of the Home Office. Many interesting researches on 
coal have been made in the Eskmeals laboratories by Mr. R. W. 
Wheeler, the Resident Chemist, and his Assistants. 

An explosion of coal dust in the large gallery was made on 
Saturday in the presence of the visitors. The floor was spread 
with coal dust, in the proportion of 1 lb. of dust per linear foot, 
for a distance of 750 feet; and inflammation was effected by 
firing 240z. of blasting powder from a cannon placed 50 feet 
from the closed end of the gallery. An immense cloud of black 
smoke came from the open end of the gallery; but on this occa- 
sion there was little flame—probably because the other or closed 
end blew out, owing to its having been only lightly sealed. The 
end plate and length of boiler had been blown away from the rest 
of the gallery in an experiment on the previous day; and it had 
been impossible to effect a permanent repair in the interim. 
While from a spectacular standpoint the explosion on Saturday 
was on this account not so striking as would commonly be the 
case, it afforded ample evidence of the disastrous character of 
coal-dust explosions. 

The party were afterwards conducted through the safety-lamp 
testing station, where experiments are made on lamps in atmo- 
spheres of air and methane, and air and pentane vapour. Pentane 
is used merely as a convenient substitute for methane, which is 
rather difficult to prepare in quantity in a state of purity. Inthe 
laboratories demonstrations were given of the inflammability of 
different dusts, and of the effects of agitation on the inflamma- 
bility of mixtures of methane and air. The various methods em- 
ployed in researches on the nature of coal and in gas analysis 
were explained. 

The party found the visit to Eskmeals most interesting and 
instructive. 








In the list given in the “ JournaL” for July 8 of students 
who passed in Grade I., First Class, in the recent City and Guilds 
of London Examination in “Gas Engineering,” the name of “ H. 
Goodwin” was mentioned. This should have been H. Goodier, 
who is engaged with the Runcorn Gas Company 
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THE REFRACTORY MATERIALS COMMITTEE’S: SPECIFICATIONS AND THE 
WALTHAM ABBEY EXPERIENCES. 


On® cannot help feeling sympathy with the views on the refrac- 
tory materials question of Mr. W. B. Randall, the Engineer and | 
Manager of the Waltham Abbey and Cheshunt Gas Company. | 
He has voiced these views at the last two meetings of the Insti- 
tution of Gas Engineers; but the voice has been as that of one 
crying in the wilderness. The allusion in last week’s issue to the 
subject of silica material brought an invitation from Mr. Randall 
to “come and see” what has been, and what is now, happening 
in his retort-house working to the specification of the Refractory 
Materials Committee. We have been and seen, and have come 
away convinced that there is subject-matter at Waltham Abbey 
for something more than a brusque dismissal of an awkward 
problem, or a mere cursory investigation. 


A CLeEar Issue. 


Here we find Mr. Randall is doing certain things, and obtaining 
certain results, which include the melting-down of his retorts. 
He specifies a refractoriness for retorts and retort material in 
accordance with the temperature prescriptions of the Refractory 
Materials Committee’s specification; and the result is, that working 
(we will quote some exact figures presently) at temperatures some 
hundreds of degrees below the specified ones, disaster ensues. It 
is a fair question to ask, What is the good of specifying a certain 
figure for refractoriness if the figure has or can have no existence 
in fact? In their last report, the Refractory Materials Committee 
stated that they “are of opinion that a margin of about 1000° Fahr. 
above the average working temperature of retorts should give a 
sufficient factor of safety.” But can the whole of the difference 
between the average working temperature and the specified tem- 
perature be regarded in any way as a factor of safety when the 
actual melting-point, under daily working conditions, is below 
the specified figure? We think not. Under such circumstances, 
some of the margin of safety is of no avail, is purely a paper 
figure or something fictitious, and has no intrinsic value whatever. 
There is no sense in prescribing 1000° Fahr. above the average 
working temperatures if it is an impossible figure for the makers 
of retort materials to work to; and it is idle to specify any refrac- 
toriness that is not within the realm of feasibility. 

The Committee specify, in the matter of refractoriness, two 
grades of material: (1) Material which shall show no sign of fusion 
when heated to a temperature of not less 1670° C., and in the second 
grade when heated to a temperature of not less than 1580°C. But 
what happens when Mr. Randall runs his combustion chambers 
at say 1430°C., or 1450°C., and his retorts at (say) 1050° C. to 
1150°C. Whichever figure one takes, there is a considerable 
margin between the Refractory Materials Committee’s figures and 
the temperatures at which heating and carbonization proceed at 
Waltham Abbey ; and this difference, with a variety of makes of 
material professing to be in accord with the specification, has not 
the slightest value as a margin of safety. There is no question as 
to the veracity of the temperatures at which Mr. Randall is work- 
ing. They are signed temperature tests made by the Cambridge 
Scientific Instrument Company, and made with the Féry spiral 
pyrometer, as well as with the Féry radiation pyrometer. The 
temperature readings are produced freely for inspection. Here 
is one list showing an average of about 1450°C. in the combustion 
chamber with 1530° C. in an isolated case. Representative tem- 
peratures inside the retorts are 1150° C., 1075° C.,and 1200°C. In 
another run of tests taken on another day, we have round about 
1430°C. and 1450°C. in the combustion chambers ; and represen- 
tative retort figures are 1090° C., 1100° C., 1055° C., and 1200° C. 
The working temperatures at which there has been trouble with 
the fusion of the retorts have never reached the specification 
temperatures for refractoriness, at which there was to be “no 
sign of fusion.” Here then is a very clear issue. Of what value 
is the so-called margin of safety, if disaster is reached before the 
safety margin has been exhausted ? 


An OXIDIZING OR REDUCING ATMOSPHERE. 


It is admitted that the temperatures worked at Waltham Abbey 
are somewhat higher than customary. But that does not dispose 
of the question as to the value of prescribed temperatures a dis- 
tance away from which serious trouble is encountered; and it 
ought to be possible to work with a much lower margin of safety 
than 1000° Fahr. As is well known, Mr. Randall is of opinion 
that the specification is at fault in prescribing an oxidizing and 
not a reducing atmosphere in the test-furnace. In their last re- 
port, the Refractory Materials Committee defended their choice, 
pointing to the difficulties of making reliable tests, owing to the 
Inconstancy of the composition of a reducing atmosphere, and 
bringing custom and simplicity to their support. Moreover, it was 
added: “It is felt that the factor of safety which has been allowed 
is ample for any possible prejudice to the purchaser on this ac- 
count.” The Waltham Abbey experience, as we have shown, dis- 
putes the validity of a substantial part of the so-called factor of safety. 
Now Mr. Randall holds that the reasons advanced against his 
contention are insufficient—that the question of reliability of refrac- 
tory material, and the commercial importance that attaches to 
the attaining of higher temperatures without such difficulties as he 
experiences, are of superior importance, and that the science of | 











| the laboratories and the wisdom of their conductors ought to be 


equal to conforming the test with the conditions of everyday 
working. An oxidizing atmosphere was all right in the days of 
direct firing; in these days of regenerative firing, such a test is a 
pure solecism. The laboratory practice of 25 years ago wants 
reforming, and made to coincide with current working circum- 
stances of the retort-house. The last report of the Committee 
was not very strong in the wording of the defence of its choice; 
and this is an indication that the Committee see there is some 
amount of justice in the criticism of the test use of an oxidizing 
atmosphere. At the same time, no one from among the experts— 
not even the National Physical Laboratory—comes forward to 
show the way of escape from the bondage of the oxidizing atmo- 
sphere. “Custom” and “simplicity” govern. Upon this point, 
therefore, the experience at Waltham suggests that there is good 
ground for a serious, systematic, and independent investigation. 
The Committee, themselves show that their conclusions emanate 
simply from the advice they have received, when they say: “ The 
information at present available to the Committee shows,” &c. 


A CoMMERCIAL QUESTION. 


Although the high temperatures at which the carbonizing work 
is being conducted at Waltham are, to the extent already shown, 
below the specification, trouble to a serious degree develops in 
from eight to twelve months. The retorts used are Q stop-ended 
ones, 10 {t. by 22 in. by 16in. There is no question as to the 
cost per foot run to secure a refractoriness that can be worked at 
temperatures that will give large makes. “ It will pay us,” says 
Mr. Randall, “if we can get material that will stand the tempera- 
tures mentioned in the Committee’s specification, to pay a good 
price for it.” That is his position. He looks at the question 
entirely from the commercial point of view; and he consults the 
ultimate condition of the balance-sheet to find whether or not the 
credits from increased make and lessened expenditure for coal per 
unit of output more than counterbalance the debits attached to 
the working at higher heats. He is satisfied that they do, and will 
do so still more, if a more reasonable life can be obtained within 
even the temperature limits of the present specification of the Com- 
mittee. He is not so unreasonable as to suppose that he is going 
to work at these high-pitched temperatures and get the same 
working life out of the retort material as by working at lower 
temperatures. The gravamen of his complaint is that he cannot 
obtain what the specification for refractoriness leads him to 
expect he should be able to secure, and which the industry must 
make a strong effort to secure in its own commercial interests. 
With such a position confronting as high coal and oil prices, 
descending markets for residual products, and coke not being 
taken up so freely as could be desired, and with the broadening of 
the commercial operations of competitors and the sharpening of 
their tactics, the gas production of the retort-house has to come 
to the further aid of the industry. This is the position, in brief, 
which urges that the question of retort material under the specifi- 
cation should not remain where it is. Material from different 
sources under the specification has been put into the Waltham 
scales and found wanting; and what is the cause? Either the 


| specification is not worked up to, because the manufacturers can- 


not work up to it, or else the temperatures at which Mr. Randall is 
operating are higher than represented. But these are attested 
by the Cambridge Scientific Instrument Company. This being 
so, there can only be one conclusion in the absence of further 
evidence, and that points to the material itself. 

The settings at Waltham are of the Klonne type, with Hudson 
producers. As already mentioned, the retorts are stop-ended 
ones, 10ft. by 22in. by 16in. The secondary-air tubes are 5 in. 
by 5 in.; and the gas tubes, 5 in. by 3in. Thereare eight retorts 
in a setting. The make of gas last year from Barrow and 
Aldwarke Main coals was 14,593 cubic feet per ton carbonized ; 
the unaccounted-for gas was between 5 and 6 per cent.; and the 
quantity actually paid for averaged 13,580 cubic feet per ton— 
the difference between that (f/us the unaccounted-for gas) and the 
make being represented by works and office consumption. The 
gas is of 144-candle power. The system of anti-dips is the practice. 


WuatT was SEEN. 


On the works was seen a heap of fire-clay material from dis- 
mantled settings, and which material was in use for about twelve 
months at only about the temperatures mentioned earlier in the 
article. A block of material was picked up with gas and air 
flues (of smaller dimensions than mentioned above) that had at 
one time led to a combustion chamber. The nozzle-end was 
completely blocked up by material, liquefied by fusion, which had 
run down from the retorts, and formed a honeycombed mass and 
an effectual seal. Other ghastly evidences were seen of failure to 
meet requirements within the terms of the specified refractoriness. 
The gas-flues (as stated) are now made 5in. by 5in. and the air- 
flues 5 in. by 3in., so as to give a larger area; and at each side 
of the combustion chamber, channels have been formed for the 
capture of the flux, so as to admit of it being periodically re- 
moved. Inside the retort-house, the heats were seen in combus- 
tion chambers and in retorts. There could be no question as to 
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the high intensity ; but there are the pyrometrical readings which 
show them to be well within the specification. From one of the 
channels at the side of the combustion chamber of No. 3 setting, 
there was removed by a scoop some incandescent liquid of about 
the consistency of tar. As it cooled, it gradually passed from the 
liquid to a plastic state, and then set into a black, solid, vitreous 
substance. This No. 3 setting has only been in use for about 
nine months, and its next door neighbour—No. 4—about eight 
months; but as the retort-house foreman puts it, “ they are all on 
the run,” though the temperatures are well within the specifica- 
tion. The same thing is found with segmental as with moulded 
retorts. In one retort particularly, one was able to see the bad 


effect of the temperatures upon the material supplied to the 
specification. 


A CHALLENGE, AND THE First RESULT. 


The experiences of Mr. Randall led him to ask makers whether 
they would be prepared to supply a certain number of retorts, on 
the condition that, if they would not stand the Waltham working 
conditions for twelve months, the retorts were not to be paid for. 
Only one English firm and one German firm responded to the 
challenge. The retorts are only 10 feet long. The German ones 
have travelled some 600 miles, and have been delivered and depo- 
sited on the works without the slightest damage to them; whereas 
in the case of two of the half-dozen English-made retorts, in de- 
positing them on the works, they were completely broken through 
transversely. The cause of this has not been determined, but 
it does not suggest a great tensile strength, whatever may be the 
refractoriness. The German retorts are, it is also noticed, alto- 
gether more shapely, and present a splendid external finish, with- 
out fissures or blemishes in the way of indentations and super- 
ficial roughness. As retorts must be handled to get them from 
makers’ to users’ works, and then into the setting where they are 
to pursue their destined functions, a high refractoriness without a 
good tensile strength will not prove of great avail. 


An OpporTUNITY FOR USEFUL INVESTIGATION. 

These experiences at Waltham Abbey suggest that--the plant 
being of a size in which experimental work can be conveniently car- 
ried out (though the Company are not in a position to keep a highly 
trained staff in their pay for such purposes)—useful independent 
research could be made there to arrive at some determination as 
to differences that exist between specifications and makers’ tests 
on the one hand, and working experiences and temperature test- 
ings in situ on the other. This is the only way in which the 
matter can be cleared up; and, if it «as taken in hand, under the 
auspices of the Refractory Materials Committee, something use- 
ful might ensue for the whole gas industry. It is not a matter 
that should be dismissed in any off-hand way. An opportunity 
is here presented for—let us repeat—independent research, and the 
opportunity should not be missed. 


THE QUALITY OF LONDON GAS. 








Second Quarter of 1913. 


Tue following is a summary, in customary form, of the results 
of the official testings of the gas supplied by the three Metro- 
politan Gas Companies during tke second quarter of the present 
year. The similar figures for the first quarter of this year were 
given in the “ JournAL” for April 22 last (p. 235); and for the 
second, or corresponding, quarter of last year in the “ JourNAL” 
for Aug. 6, p. 381. The period referred to in the ensuing summary 


as the second quarter of the year is the thirteen weeks ended 
June 28. 
ILLUMINATING POWER. 
The average results of the testings of illuminating power, with 


both the No. 2 “ Metropolitan” argand burner and the prescribed 
flat-flame burner, are given in Table I., in which the figures for 


TABLE I.—Averages of All the Testings of Illuminating Power for 
the Second Quarter of the Year [Candles]. 








No 2“Metropolitan” Argand. Flat-Flame. 
Company. aes — =. 
IgII. 1gt2. 1913. IgII. Ig12. | 1913. 
Gaslightand Coke. 15"00 | 14°46 | 14°42 8°75 8°25 | sar 
South Metropolitan. 15°81 15°53 | 15°56] 10°08 9°27 9°64 
Commercial. . . 14°61 15°03 | 14°65 8°47 8°65 8°30 
| | 


the corresponding quarter of 1911 and of 1912 are also given for 
comparison. It will be seen that, as compared with the corre- 
sponding quarter of last year, there is no appreciable change in 
the average illuminating power of the gas supplied. As usual in 
recent years, the average illuminating power of the coal gas sup- 
plied by the South Metropolitan Gas Company is about 1 candle 
higher than the average illuminating power of the mixed gas 
supplied by the other twoCompanies. The minimum returns for 
the argand testings during the quarter were: For the Gaslight 
and Coke Company, 12°36 candles; for the South Metropolitan 
Gas Company, 14°16 candles; for the Commercial Gas Com- 
pany, 13°70 candles. In each of the thirteen weeks of the quarter, 





the Gaslight and Coke Company had at least one return below 
14 candles, and in three of the weeks at least one return was be- 
tween 13 and 13'5 candles, and in two other weeks at least one 
return was below 13 candles. A single day’s return below 13 
candles renders the Company liable to incur a forfeiture; whereas 
with returns between 13 and 13'5 candles, the average of the 
results of three consecutive days’ testings must be 13°5 candles or 
lower in order to penalize the Company. It is impossible to say 
from the data available in the published returns in what cases a 
forfeiture would actually have been incurred, if the deficiency 
should not have been proved to the satisfaction of the Chief Gas 
Examiner to be due to an unavoidable cause or accident. The 
minimum results of the testings with the flat-flame burner were: 
For the Gaslight and Coke Company, 6°48 candles ; for the South 
Metropolitan Gas Company, 8°22; and for the Commercial Gas 
Company, 7°39. 
CaLoriFic Power. 

The results of the testings of calorific power during the quarter 

are summarized in Table II. There is a slight increase in the 


TABLE II.—Summary of Testings of Calorific Power (Gross and Net) 
for the Second Quarter of the Year (Calories per Cubic Foot). 





Average. | Maximum. | Minimum, 
Company. 


IQII. | 1912. | 1913. | torr. | sore. 1913 | I9II. | 1912. 1913. 
| | | 














Gaslight and Coke— | | 
PE «6 «+ » + |138°4/134°4|135°9|148°6|145°4 145° 4, 130°0 123°7 126° 
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South Metropolitan— | | 

Gross... . |145°3/142°9|143"7/154°8 154°3)156°4| 134°7 |132°7 134°7 

Net. . . . « |129°5|127°3|128°0|139° 4/137°5 139°8| 120°2 |118°2 119°2 
Commercial— | | | | 

Gross . . . . |137°2)/136°0|135°0/I51°7|147°9 145 °8| 124°0 |123°8 124°7 

Net . 4 
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average calorific power of the gas supplied by the Gaslight and 
Coke Company and the Scuth Metropolitan Gas Company, as 
compared with the average for the corresponding quarter of last 
year. The calorific power of the coal gas supplied by the South 
Metropolitan Gas Company averages about 7 calories per cubic 
foot more than that of the mixed gas of the other two Com- 
panies. The Gaslight and Coke Company alone are liable to 
incur forfeitures for deficiencies of calorific power, and the lowest 
result reported for their gas during the quarter—viz., 113°3 calories 
net—is above the standard of 112°5 calories specified in the Com- 
pany’s Act. The minimum value of 112°4 calories net for the 
Commercial Gas Company recurred in three different weeks of 
the quarter. 
SULPHUR. 


The average and maximum figures for the returns of testings 
for sulphur are given in Table III. It will be seen that the 


TABLE III.—Summary of Testings of the Sulphur in London Gas for 
the Second Quarter of the Year |Grains per 100 Cubic Feet]. 





Average. Maximum. 
Company. 
| ! | 
IgII | 1912. | 1913. 191t. | 1912. 1913. 
Gaslight and Coke. | 33°9 | 34°3 | 38'0 56°1 | 52°3 62°2 
South Metropolitan | 26°3 | 24°1 22°8 44°1 | 44°8 50°3 
Commercial. . . | 29°8 | 25°0 30°4 516 | 40°6 45°9 








average for the South Metropolitan Gas Company continues to 
fall from year to year—doubtless owing to the extension of the 
use by the Company of Evans’s catalytic process of purification. 
For the other two Companies, the average is somewhat higher 
than in the corresponding quarters of the previous two years. The 
maximum figures for sulphur returns are necessarily somewhat 
erratic; and while rather higher this quarter than in the second 
quarter of last year, they do not call for any special comment. 








Society of Arts Chairman.—The Council of the Royal Society 
of Arts have elected Colonel Sir Thomas Hungerford Holdich, 
R.E., C.B., as Chairman for the ensuing year. 

Proceedings of the Optical Convention.—We have received from 
the University of London Press the volume of proceedings of the 
Optical Convention held at South Kensington in June last year, 
and noticed in the “ JournaL” at the time so far as our special 
class of readers were concerned. It is the second of the series— 
the first having appeared as far back as1g05. There is, however, 
a connection between the two; and the possessor of the volume 
under notice is thus put in a position to make himself acquainted 
with the exact state of knowledge at the present time. For the 
most part, the papers are summaries of research upon an ex- 
tended scale, or suggestions of the lines which scientific work will 
have to follow in the immediate future. In these respects the 
volume, the contents of which occupy about 350 quarto pages, is 
of very special value. The price of the book (published by Messrs. 
Hodder and Stoughton, Warwick Square, E.C.) is 10s. net. 
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ALKALI WORKS CHIEF INSPECTOR’S REPORT. 


THERE was issued last week the forty-ninth annual report of 
the Chief Inspector under the Alkali Works Regulation Act, 1906 
(Mr. W. S. Curphey). The period covered is the year 1912; and 
the report is, as usual, followed by the reports of the various 
District Inspectors, and by that presented to the Secretary for 
Scotland. 


Mr. Curphey begins his report by stating that the number of 
works in England, Ireland, and Wales registered under the Act 
was 1305, in 73 of which salt was decomposed with evolution of 
muriatic acid, and requiring registration under the definition 
of “alkali works.” In the remainder, operations were carried on 
which called for registration under section 8, or as one or more 
of the works enumerated in the first schedule of the Act. There 
was thus a decrease of one in the number registered as alkali 
works, and an increase of ten in the number otherwise registered, 
as compared with rg11 ; the net increase being nine. There were 
also 166 works in Scotland registered under the Act; making in 
all an aggregate of 1471 for the United Kingdom. The number 
of visits to works last year was 5980, and of tests made 6094. 
The total number of visits and tests made during the year is 
smaller than during the previous year. This was due to the pro- 
longed and widely spread coal strike during the spring of 1912. 
Not only were many works closed temporarily, but the railway 
train service was so disturbed that travelling was greatly interfered 
with. The general average amounts of acid gases escaping exits 
for waste gases in works under inspection showed slight variations 
from the preceding year. The acidity of gases of all chimneys, 
however, showed a distinct increase—being equivalent to 1°218 
grains of sulphuric anhydride per cubic foot, as compared with 
1'192 grains during 1911. This increase was chiefly due to those 
works in which ores containing metallic sulphides were calcined. 
In addition to these measurements of acidity in exit gases, which 
indicate discharges into the atmosphere at elevations more or less 
removed from the ground, the general conditions of the works 
received much attention, as in past years, with respect to the 
circumstances under which chemical operations were carried on 
inside the works, and as regards influence on the immediate 
neighbourhood of the works from possible escapes of gases at 
lower levels. There is further improvement to report in this 
direction, due partly to the adoption of hoods (whereby the fume 
incidental to the withdrawal of heated material from furnaces 
was draughted to the chimney), and partly to the further extended 
use of mechanical furnaces which avoid entirely the escape of 
fume associated to some extent with the discharge of the hand- 
furnaces previously in operation. 

With regard to sulphate and muriate of ammonia works, Mr. 
Curphey reports that the number of processes under inspection 
last year was 639, or nine more than in rg11. It was at one time 
anticipated that this increase would have been greater; but the coal 
strike led to delay in erecting several new plants. It is, he says, 
likely, however, that this development has only been delayed, and 
that the future will permit of further extension in capacity for 
the production of bye-products from the carbonization of coal. 
Through the courtesy of manufacturers, he is enabled to continue 
to present figures showing the quantity of ammonia (expressed in 
terms of sulphate) recovered in the United Kingdom as a bye- 
product from the industries indicated in the following table :-— 





| 





























— IgI2. 1311. | IgI0. 
Tons. Tons. Tons. 
Gas-works . 172,094 168,783 | 167,820 
Iron-works . 17,026 20,12r | 20,139 
Shale-works 62,207 60,765 | 59,113 
Coke-oven works . ee 104,932 105,343 | 92,565 

Producer-gas and carbonizing works 

(bone and coal) . nae 32,049 29 964 27,850 
Total 388,308 384,976 367,587 





Mr. Curphey says it is worthy of note that the production of 
sulphate of ammonia was greater by 3332 tons last year, despite 
the widespread disturbance due to the coal strike. Two indus- 
tries—iron-works and coke-oven works—yielded a reduced pro- 
duction; while gas-works, shale-works, and producer-gas with 
carbonizing works yielded an increased production sufficient to 
provide the net increase just mentioned. He explains that the 
decided increase in the production in gas-works is one result of 
the preparedness in so many of these works to meet the demands 
for gaseous fuel at a time when the price and scarcity of solid 
fuel turned consumers’ attention in other directions. 

The “direct ” method of producing sulphate of ammonia—i.e., 
by exposing the gases resulting from the carbonization of coal to 
the action of sulphuric acid instead of removing ammonia from 
these gases by a washing process producing gas liquor or ammo- 
niacal liquor—was put into more extended use last year. It was 
chiefly in the coke-oven works, however, that this development 
occurred. The adoption of the method as adapted to gas-works 
practice did not expand to any great extent, though in the gas- 
works where the necessary plant was already in existence it con- 
tinued in satisfactory operation. 

The remarks made in the two previous reports as to the loss of 
ammonia while handling and storing ammoniacal liquor has, the 





Chief Inspector remarks, still reason for reiteration; but, he says, 
the loss from this source must be much less than that due to the 
many instances where ammoniacal liquor from the smaller or less 
conveniently situated gas-works is discharged unutilized into the 
sea or some adjacent watercourse —a valuable material becoming 
thus a possible source of offence. Dr. Fryer, in whose district 
(the south and south-west) there are many such works, refers at 
length to this matter in his report, which will be noticed in a sub- 
sequent issue. The loss throughont the country as a whole must 
be very considerable. 

Attention continued to be given to the formation of a commer- 
cial salt of ammonia, such as the sulphate, from gases containing 
ammonia and sulphuretted hydrogen without the use of sulphuric 
acid; but Mr. Curphey says that, so far as practical production 
in this country is concerned, it cannot be said that permanent 
success has yet rewarded the perseverance, energy, and ingenuity 
of those actively associated with the introduction of the newer 
methods. Towards the end of 1911, advanced progress had been 
made with plant for operating one of these processes on a manu- 
facturing scale of some magnitude; and a commencement was 
made in the early part of last year. The plant had been modified 
in certain details, and so differed somewhat from that previously 
operated elsewhere, and the results were not so satisfactory as 
anticipated. After being in operation for a time, the plant was 
stopped, and the further working of this particular plant is still 
under consideration. Meanwhile, no further actual progress has 
to be reported. 

There is, however, more than one process which it is claimed 
has satisfactorily solved the problem of obviating the use of sul- 
phuric acid; and the Chief Inspector thinks it is permissible to 
hope that an effective method of directly utilizing the sulphuretted 
hydrogen associated with ammonia in the gaseous products of the 
destructive distillation of coal may call for notice in an early future 
report. Inthe meantime, much of the sulphuretted hydrogen in 
question is now utilized in the manufacture of sulphate of am- 
monia through the intervention of the oxide of iron purifier or 
with direct combustion and the chamber process of sulphuric acid 
manufacture. 

No change has to be noted as to the methods in use for dealing 
with the noxious gases evolved during the distillation of gas 
liquor. As in former years, part was utilized in the manufacture 
of sulphuric acid, part in the recovery of sulphur by the Claus 
process, part was burnt, and the resulting sulphurous acid was 
neutralized by limestone, part was decomposed with formation of 
metallic sulphides, and much was absorbed in the oxide of iron 
purifiers. 

The oxide of iron purifier has proved to be the most widely 
applicable of these methods, and was in use in all parts of the 
country last year. The older forms of box or brick-walled puri- 
fiers, which were the immediate product of adopting the practice 
previously existing in gas purification for a different set of 
circumstances, are gradually being replaced by the more modern 
heap purifier, of which two varieties are now in use. One con- 
sists of a restricted area for passing the foul gases, surmounted by 
a conical heap of oxide of iron, the shape of which is determined 
by the angle of repose of the particular oxide in use. The other 
consists of a more extensive area for the passage of the foul gases 
covered with a layer of oxide of iron of suitable depth—the whole 
forming a low flat-topped heap with slides sloping at the angle of 
repose. Mr. Curphey considers that, for many reasons, the latter 
form is much to be preferred, though either is better than the older 
form with enclosing walls. Excepting where operations are inter- 
mittent, and idle periods recur alternately with short periods of 
working, it is desirable to have two or more purifiers, so that the 
foul gases may be diverted readily from one to another as desired 
by means of a suitable water-lute change-valve. Frequent change 
is of advantage in avoiding the formation of an unduly large 
quantity of sulphided oxide, with consequent tendency to undue 
rise of temperature during revivification. When comparatively 
small quantities of fouled oxide have to be dealt with, revivifica- 
tion is facilitated, and danger of firing is reduced. 

The behaviour of oxide of iron during fouling and revivification, 
which was considered at some length in the preceding report, 
was the subject of further inquiry during the past year, as oppor- 
tunity offered available time not occupied with other duties. The 
Chief Inspector gives an account of the more salient points dealt 
with in his laboratory in connection with this question, and takes 
the opportunity of acknowledging the zeal and interest Mr. Linder, 
his assistant, has shown in ably furthering the work. This por- 
tion of the report is dealt with elsewhere—pp. 238-45. 

The number of tar-works registered under the Act continues to 
increase with each succeeding year. The number reached 179 in 
I912—an increase of 16 as compared with 1g11. Mr. Curphey 
explains that this is in part associated with a tendency for the 
erection of the necessary plant in works for the treatment of the 
crude tar at the place of production, instead of sending it to che- 
mical works, where it may be dealt with collectively in larger 
quantities, and in part due to the erection of tar-stills in new coke- 
oven works provided with bye-products recovery plant. The de- 
velopment of the use of tar for road surfaces, and the recognition 
that crude tar is not so desirable as the prepared material, have 
led to a local demand in many districts, which has encouraged 
the erection of tar-distillation plants to provide a convenient local 
supply of suitable material. 

The noxious gases evolved in this class of works were, as a rule, 
efficiently and satisfactorily dealt with throughout the year. In 
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one case, however, warning had to be given by the Chief In- 
spector as to the maintenance of proper oversight of the means 
provided for dealing with these gases. No alteration in the 
methods in use for preventing the escape of noxious gases from 
this class of works occurred in 1912. As in previous years, the 
gases were dealt with by combustion under proper safeguards, 
absorption in oxide of iron or lime purifiers, or in those charged 
with a mixture of these two materials. 

In conclusion, the Chief Inspector expresses his appreciation 
of the aid he received from his colleagues in carrying out the 
administrative duties under the Act, and from Mr. Linder like- 
wise in this direction as well as with regard to the experimental 
work already referred to. 





“ SIMPLE ELECTRIC COOKERY.” 


Tue first electric cookery book has been published. Itisentitled 
“Simple Electric Cookery ;” and its author is Miss May Little, 
of the City School of Cookery, of Norwich. On learning of its 
issue, and thinking it was a book that might be reviewed in the 
“ JouRNAL,” and wishing to be courteous, we wrote to the pub- 
lishers, Messrs. Jarrold and Sons, to give them an opportunity of 
sending a copyfor the purpose. We suppose the publishers con- 
signed our letter to the waste-paper basket or to the pigeon-hole 
for such undesirable communications, as they have not had even 
the courtesy to acknowledge our communication—assuming that 
the non-delivery of an acknowledgment by a postman may be 
taken as presumptive evidence of their neglect. However, the 
revenue of the publishers (our object in first writing was not to 
save this) is to-day greater by ts. 6d., less the discount allowed to 
the poor bookseller who strives in these competitive days to earn 
enough to maintain a respectable existence among men. 

As we state, the title of the new book is “Simple Electric 
Cookery.” The title is an admirable one, as applied to the book ; 
as applied to electric cooking, the book itself rather disputes the 
fitness of the adjective. The part of the book that can be truly 
looked upon as referring specially to electric cooking is written 
in simple style and language, though Miss Little has been rather 
prodigal with generalities, and has not given sufficient hard facts. 
Perhaps, however, she can excuse herself on this score, by the 
fact that of 128 pages of letterpress, excluding index and adver- 
tisements, only 17 are devoted to “ Hints and Notes on Electric 
Cooking,” and 111 pages to cooking recipes. “ Little,” “simple,” 
“hints,” and “ notes” !—there is a certain friendly congruity be- 
tween these expressions which we are pleased to acknowledge. 

SIMPLICITY AND CARE. 

The seventeen pages of hints and notes are searched for any 
evidence of the appositeness of the term “simple” to electric 
cookery ; and the general impression left on one’s mind is that it 
is not so simple after all, and that there is much scope for waste 
and trouble, the avoidance of which claims the most affectionate 
and constant care on the part of the cook. A new order of cook, 
and a more highly paid one, will be wanted for this electric cook- 
ing business. Education and brains must be duly compensated. 
The cook must be one who is not in the habit of leaving switches 
on; one who must be able to deal with the battery of switches 
on the wall in front of her, quite as well as the telephone 
exchange girls have to know their business. She must be able 
to read thermometers—anyway, it is preferable, because the oven 
should be fitted with a thermometer which can be read outside. 
She must have strong will power, so as to overcome the feminine 
propensity for examining things at close quarters. The oven 
should be fitted with an electric lamp, which ought not to get its 
glass steamed and greasy (but which does), and the oven-door 
should have a window in it, so that, if the cook has eyesight that 
can, by the aid of the steamed lamp and the steamed window, 
penetrate the cloud of greasy steam in the oven, she will be able 
to ascertain how the joint is getting on without opening the oven- 
door. This keeping the oven-door shut is as positive an essential 
in electric cookery for economy’s sake as is the keeping of the 
mouths of some people shut for preventing a disclosure of their 
under-measure of intelligence. 

Miss Little is great on “ care” being taken in the use of electric 
cooking apparatus; and she testifies that it is all not nearly so 
simple as the title of the book indicates. We find her saying that 
“if reasonable care is taken to regulate the current, the loss is 
very small.” That is to say, if “reasonable care” is not taken 
the loss of current will be large.” Again,‘ a joint carefully cooked 
in an electric-oven does not lose more than 10 to 15 per cent.” 
Therefore, if it is not carefully cooked, it will lose more. Then, 
“care must (‘must’ is printed in small capitals to emphasize it) 
be taken to ensure that the utensils are not knocked about or 
dented, as they will not make proper contact with the hot-plate, 
and great ineffictency results.’ Experiments enable us to agree 
with Miss Little. Passing on, “care must be taken in making a 
selection |of an electric oven] to choose one in which the positions 
of the heating elements are well arranged, so as to give the best 
possible results; and it is advisable to choose an oven in which 
the elements [sic] can be easily replaced if one [sic] breaks down, 
and in which they are well protected from injury, especially when 
cleaning, as water coming into contact with the elements may 
lead to trouble.” Cooks, too, should take care that the oven-door 
is a good fit, and is always fastened when cooking. We get the 
point again emphasized that, in roasting a joint, “if reasonable 





cave is taken in controlling the heat, the best possible results can 
be obtained.” In talking of the use of the residual heat of the 
oven for baking light sponge cakes and pastries, it is observed 
that, “if cave has been taken not to allow the oven to cool too 
much, they will cook without any extra current, as some stoves 
retain their heat for over /ia/f an hour.” But earlier in the book we 
read that not merely “ some” but “ many” ovens retain the heat 
for as long as three quarters of an hour after the current has been 
switched off. It may be suggested to Miss Little that this extra- 
ordinary refinement in care which she puts forward so obtru- 
sively as a sime gud non to electric cooking, and without which the 
latter must be a positive failure, is not to be obtained in an ordi- 
nary kitchen, however possible it may be in a school of cookery. 


A QUESTION OF TEMPERATURES. 


As an expert electric cook, Miss Little is interesting on the sub- 
ject of temperatures and heat—interesting because some of the 
statements ruthlessly and altogether upset some cherished heat 
theories. To the lady, we humbly suggest that there should be 
some revision of the book in this connection. First, it is stated 
that, with the electric oven, “‘the heat is available immediately,” 
and can be regulated at ease. The immediate availability of the 
heat is a little vague; and we demur to the statement that it can 
be regulated with ease. “It is regular and uniform, and always 
reaches the same temperature in the same time, so that the results 
are always certain.” If this be so, then why the need for the 
“care” about which Miss Little is so solicitous? Many factors 
intervene in this matter of temperature regularity. Construction 
and the contents of the oven, and the condition of the heating 
elements step in. The overlapping of temperatures from one 
stage to another disturb conditions—for instance, when reducing 
from “full on” to (say) “half on.” Miss Little herself, asserting 
it in one place, denies indirectly the regularity of the temperature 
of the oven. “The temperature,” she says, “ depends entirely 
upon the length of time the switches are ‘on;’ and most makes of 
cookers retain the heat for a long time after the current is off.” 
Heat retention, of course, depends upon the character of the 
material used in, and the form of construction of, the oven. But 
really this heat control of the electric-oven is all a fiction. Under 
the circumstances related by Miss Little, if the heat cannot 
escape, and the cook desires to reduce the temperature, the mere 
switching off from (say) “full on” to “half on,” will not effect the 
purpose ; seeing that ‘“ the cookers retain the heat ’—that is to say, 
in the illustration we are taking, the full-on heat—“ for along time 
after the current is off.” Following on this statement as to heat 
retention, our author says that “this [? the heat retention] is called 
cooking in residual heat, and adds considerably to the economy of 
cooking by electricity.” 

There is further evidence that Miss Little thinks that, by some 
remarkable intervention of a fairy godmother, the heat generated 
by electrical energy will pass less rapidly through the materials 
composing an electric-oven than through the same materials if 
used to build a gas-oven. She says “if reasonable care is taken 
to regulate the current, the loss is very small.” What regulation 
has got to do with heat losses under the heat-retaining charac- 
teristics of the electric-oven is not clear. Whatever the heat 
developed, it should not be lost—as the argument is presented in 
the book. It is, in fact, stated beyond dispute that “ all the heat 
is utilized, instead of being lost in radiation and flue gases, as 
in the case of coal-fires and gas.” Now as we understand the 
question of heat absorption and transmission as pictured by 
Miss Little, it appears that when an oven is heated up to cooking 
temperature, and when the materials of which the oven is con- 
structed are heated through, they do not absorb any more heat, 
nor do they increase in temperature, and moreover heat radia- 
tion and convection laws come to an absolute dead-stop in the 
interests of the electric-cooker. This being so, when the tempera- 
ture-reducing effect of introducing a cold joint into an electric- 
oven has been overcome, and the joint has reached throughout 
the temperature of the oven, then as “all the heat is utilized, 
instead of being lost in radiation and flue gases,” as in the case 
of those much electrically-maligned gas-cookers, the switches 
ought to be turned off completely; for, the more heat thereafter 
poured into the oven, the higher must become the temperature. 
Miss Little must either own up to this being the case, or else she 
must recede from the position taken up in her book. There is 
another thing that her statement literally means. ‘“ A/l the heat 
is utilized, instead of being lost in radiation and flue gases, as in the 
case of gas and coal fires.” That is to say, “all” the heat gene- 
rated in the gas-oven is lost in radiation and flue gases. This being 
so, how is it cooking is done at all in a gas-oven, with “all” the 
heat trotting off by radiation and by way of the oven vent. If 
“all” heat is lost as represented, there can be no shrinkage of 
joints; they must remain practically raw. But in all serious- 
ness, we ask Miss Little whether her words are true; and why gas 
generated heat should have a greater radiating power outside the 
oven than electrically generated leat. We do not like to say that a 
lady living in the highly respectable cathedral city of Norwich is 
not telling the truth; but the statements are a bit amazing and— 
forgive us!—amusing. 

Costs. 


When we arrive at the costs of cooking, and the assumed 
economy, we again come to grief in our efforts to make the state- 
ments in the book square with facts. We have seen how a high 


order of intelligence is required for electric cooking, how ap- 
paratus must be equipped in an expensive manner to assist the 
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cook (and, we may add, to help to obviate disaster), we have seen 
too, the tender care that must be exercised in dealing with the 
oven, and in handling pots, pans, and kettles. Our authoress is 
painstaking in not committing herself to any facts regarding the 
cost of cooking and water-heating on the top-plate, to say nothing 
of the time occupied in obtaining service from it. Water requires 
a greater expenditure of heat to raise it degree by degree Fahr., 
than most other substances. Yet Miss Little states “that cook- 
ing by electricity is economical in every way is certain, and can be 
conclusively proved by anyone who tests it for themselves.” (Sic.) 
One of the few definite statements that Miss Little makes is that, 
if current be obtainable at 1d. per unit, and even lower for cooking, 
it compares favourably with gas at 2s. 6d. per 1000 cubic feet of 
gas.’ She does not say what is meant by this—whether she in- 
cludes in the comparison all work done inside a gas-oven and by 
its top burners. But we do get something of a more categorical 
nature later on. She remarks: “ The cost of using an oven for 
roasting a joint averages out to about 1d. per hour, when the 
current is 1d. per unit, as full heat is only required for a small 
proportion of the whole time required [the tautology is not ours] 
to cook the joint.” Very well. This is for a joint only. The 
statement may be taken in conjunction with the time rules in the 
book. First, we see it will take 20 minutes to get to full heat 
in the electric-oven. Then joints of beef must be allowed 20 
minutes to the pound, and 20 minutes over; mutton 23 minutes 
per pound and 23 minutes over; lamb, veal, and pork 25 minutes 
to the pound, and we take it 25 minutesover. In some ovens, too, 
it is advisable to switch-on to full heat for a few minutes to make 
the joint brown and crisp. 

Assume, then, a joint of lamb, weighing 10 lbs. Twenty 
minutes are required for heating up, ten times 25 minutes for 
roasting, equals 250 minutes, and 25 minutes over—total, 295 
minutes, or five hours all but five minutes! Therefore, to have 
the 1o-lb. joint finished in time for Sunday dinner at 1.30, opera- 
tions would have to be started at 8.30; and unless the oven is 
properly ventilated, so as not to have a steam-supersaturated 
atmosphere in it, the oven cannot meanwhile be used for any- 
thing else for which a crisp exterior is required. The five hours, 
averaging out to 1d. per hour for current, will cost 5d. With gas 
the 5d. would buy, at 2s. 6d. per 1000 cubic feet, about 82,500 
B.Th.U.; with electricity, 17,100 B.Th.U. Now we would ask Miss 
Little whether, in all sincerity, she believes that, with gas, it will 
take inside the oven 65,400 B.Th.U. more to do what 17,100 
B.Th.U. with electricity will accomplish; for that is what her 
statement amounts to. If she does sincerely believe it, will she 
give us some sound fundamental reasons for her belief. We do 
not want to be unfair in this matter; we desire to get at the root 
of these electrical generalizations and fallacies. From some 
records of gas consumptions by us, we see that, in cooking a 4 lb. 
joint of beef and sundry other things in a gas-oven, 25 cubic feet 
of gas were consumed ; and the time occupied was 13 hours. At 
2s. 6d. per 1000 cubic feet, the cost would be 3d. In another 
make of gas-oven, a leg of lamb, weighing 5 lbs., took 21 cubic feet 
of gas, costing 0°66d.; and in a third type of oven 53 lbs. of ribs 
of beef took 18 cubic feet of gas, costing slightly over 4d. The 
5% lbs. of ribs of beef would, according to Miss Little’s rules, have 
claimed 4} hours’ use of the electric-oven, and a cost of 4}d., at 
the average of 1d. per hour, and rd. per unit of electricity. 


THE SHRINKAGE QUESTION. 


Our authoress puts her case in such an extremely simple 
fashion, that one almost feels a certain restraint in pursuing the 
criticism. But Miss Little will agree that, her book being in the 
interests of one side in a commercial fight, the other side has 
a right of reply, including criticism and challenge. We have 
already put certain points to our authoress ; there are others. 
Some of these points, we have submitted to other writers and plat- 
form orators who have exercised themselves in the interests of 
electric cooking. The writers and orators have been mostly of 
the masculine sex; and they have shown their courage by, in 
respect of our inquiries, a death-like silence. It is to be hoped, 
therefore, that Miss Little will show that she has stronger courage, 
and will reply categorically in our columns to the criticisms 
already made, and the one that is to follow. 

To make the credits to electric cooking show a balance on the 
right side, our authoress takes refuge in the shrinkage question. 
But let us see how she does it. ‘“ In cooking by gas or coal,” she 
remarks, “the loss on roasting a joint is estimated at 25 to 30 per 
cent. A joint carefully cooked in an electric-oven does not lose 
more than ro to 15 per cent.” Why give “estimated” figures for 
joints cooked in gas-ovens? Miss Little is invited to tell us 
what is the loss of weight when a joint is carefully cooked in a 
gas-oven? The statement shows that Miss Little knows, as well 
as we do, that in an electric-oven a joint can be made to lose 
almost anything, just as in a gas-oven. Assuming careful use of 
the gas-oven, the use of the same temperatures and joint cooked 
to the same degree, why should there be any greater waste in 
the gas-oven than in the electric one? Miss Little would be very 
shocked if anyone accused her, and she would strongly resent it, 
of playing unfairly in any game. The question is therefore put to 
her whether she has, in her statements quoted above and below, 
dealt fairly between gas and electricity. She states that “a joint, 
weighing 10 lbs. when bought, will weigh roughly about 7 lbs. 
when it comes to the table if roasted by gas or in a coal range, 
showing a loss of 3 lbs.; whereas it will lose possibly only about 
1} lbs. when cooked in an electric-oven.” Now what has Miss 





Little done here? She has taken the highest estimated figure of 
30 per cent. loss for gas, and the mean of the 10 and 15 per 
cent.—that is to say 124 per cent.—loss on the carefuily cooked 
joint in the electric-oven. Again we inquire why not have 
given figures for carefully cooked joints in both ovens—using 
the same temperatures, and cooking the meat to the same 
degree? Then we find Miss Little imitating the absurdity of 
some masculine predecessors in this field, by weighing up the 
hypothetical differences in weight, and crediting electric cooking 
with the saving at the cost price of the raw meat. She says, 
“there is thus a saving of 13 lbs. of meat by cooking in the elec- 
tric oven, which, at rod. per Ilb., means obviously a saving of 
1s. 53d.” “Meat” denotes substance. There are more than 
3 million gas-cookers in use in the country. Millions of pounds 
of meat are cooked in them in the course of the week; and the 
weight in the course of the year, if it could be obtained, would 
prove to be something marvellous. According to Miss May 
Little, 30 per cent. of “meat” escapes from these gas-ovens. 
Considering the specific gravity of meat, our roadways and house- 
tops ought to be covered by a enormously thick coating of 
“meat.” No one ought to go hungry. It should be there, elec- 
trically speaking, only waiting to be picked up. There is obvi- 
ously something wrong about Miss Little’s statement. 

Some minor points invite criticism; but the major ones have 
already occupied much space. Our excuse is that we want to get 
full and proper explanations from Miss Little, as the authoress of 
the first book on “ Simple Electric Cookery.” 





STATISTICS OF DUTCH GAS-WORKS.* 





Tue statistics of the working results of gas undertakings in Hol- 
land for the year 1911 have just been issued in the customary 
form. They have been prepared, like the corresponding volumes 
for the two previous years, by de Heer P. Bolsius, the Manager 
of the Bois-le-Duc Gas-Works, de Heer M. van der Horst, of the 
Amsterdam Gas-Works, and de Heer G. A. Brender a Brandis, 
of The Hague Gas-Works. 


The number of gas undertakings included in the present issue 
of these statistics is 150, as against 141 in the preceding issue. 
Some particulars are, however, given of five more small under- 
takings. The existence of 33 other gas-works in Holland is known ; 
but these works have not supplied any information for inclusion 
in the statistics. They are all works of very small size. 

The present volume of statistics is quite as exhaustive as its 
predecessors, and gives much fuller information in regard to 
gas undertakings in Holland than is afforded by the Board of 
Trade returns of gas undertakings or any other compilations 
relating to English works. On this account, it should prove 
valuable for reference in regard to questions of gas supply. In 
reviewing the previous issue, in the “ JourNAL”’ for Sept. 17 last, 
p. 748, we gave an analysis of the figures included in the volume 
taken from a summary by de Heer N. W. van Doesburgh, of 
Leyden. It is unnecessary to give a similar summary again after 
so short aninterval. It may be mentioned, however, that whereas 
no vertical retorts were shown to be in use in Dutch gas-works in 
1910, the statistics for 1911 show that there were in that year 
three settings of vertical retorts at the Arnheim works. 

There is one matter in which the statistics are less complete 
than similar statistics for other countries—viz., that no totals for 
the whole country are included in them. The labour which the 
compilers undertake in collecting and codifying the statistics for 
the volume is obviously so great that it is unreasonable to suggest 
that they should go further and conclude the volume with a 
summary giving totals for gas made, gas sold, coal carbonized, 
water gas made, number of public lamps, and a few other im- 
portant items; but such a summary would increase the value of 
the statistics enormously, as it is from figures derived from a large 
number of works that the best impression is gained of the direc- 
tions in which the gas industry as a whole is developing. 


* “‘Statistiek Overzicht der Bedrijfsresultaten van de Gemeentegas- 
fabrieken en eenige particuliere Gasfabrieken in Nederland in 1911.” 
Bewerkt door P. Bolsius, 's-Hertogenbosch; M. van der Horst, W.E., 
Amsterdam; en G. A. Brender a4 Brandis T., ’s-Gravenhage. Vertrou- 
welijke Mededeeling: C. N. Teulings, ’s-Hertogenbosch; 1913. 








Rusting of Iron.—A new chemical cause of the rusting of 
iron has been referred to in an article by Herr W. Vaubel in the 
‘“ Chemiker-Zeitung.” According to an abstract in the current 
number of the “ Journal of the Society of Chemical Industry,” 
ammonium nitrate attacks iron energetically—ferrous and ferric 
hydroxides being formed. The author has not observed the 
intermediate formation of nitrite. A part of the iron dissolves as 
a complexion which cannot be detected by ordinary reagents. 
Alkalinity hinders the reaction. These facts explain the varia- 
tions in the amounts of iron, ammonia, nitrous acid, and nitric 
acid found in water which has been standing for different lengths 
of time in iron pipes. Calcium carbonate in water may have 
a restraining influence on the action of nitric acid or ammonium 
nitrate. A source of ammonium nitrate is nitrous acid observed 


by Bonnema to be formed by the action of air on ferrous and 
ferric hydroxides, and now confirmed by the author, 
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THE RELATION OF FLUE VENTILATION TO HEATING EFFICIENCY IN GAS-FIRES. 


E 


By W. J. A. BuTTERFIELD, M.A.,, F.I.C., Assoc.Inst.C.E. 


Towarps the end of last year, the writer concluded an article 
dealing with the “ Shadowgraph ” test for gas-fires with the remark 
that he hoped subsequently to deal with some points bearing on 
the hygienic aspects of the escape of products of combustion in 
front of gas-fires. 


At the time of writing that remark he had been approached by 
the Davis Gas-Stove Company with a proposal that he should 
make for them some further investigations by way of affording ap 
independent check on research work which had been carried out 
in their laboratories. These investigations, which he undertook to 
make, aimed at determining, inter alia, the actual heat losses by 
way of the flue from a fire of the Company’s make and from a 
fire of the same size made by another firm—both fires being tested 
under varying conditions of flue-draught. Heagreed also to make 
a determination of the exact proportion of the total products of 
combustion which escaped in front of the fire made by the other 
firm when no flue was attached to it. The work involved was, 
however, postponed from time to time, owing to the writer being 
prevented by pressure of other work from giving the protracted 
personal attention which he considered necessary for investigations 
of this character. Some of the work has, however, now been com- 
pleted, and the rest is well in hand. 

In view of recent discussion in the pages of the “ JouRNAL,” on 
points with which the writer’s investigations deal more or less 
directly, it seems undesirable to wait for their completion before 
reporting the results already obtained. The writer will, therefore, 
proceed to describe the methods of investigation used by him up 
to the present, and point out their advantages and their limita- 
tions. He will also refer to the calculation of flue-gas losses 
from analytical results, with a view to assisting those who may for 
the first time be undertaking similar investigations in avoiding 
certain pitfalls and errors into which it is not difficult to fall. 
Finally, he will give the results obtained, with an indication of 
their degree of accuracy, and the manner in which they will be 
supplemented by the further investigations which he has in hand. 
Later he will prepare a report on the latter. 

The results so far obtained are summarized in Table IV.; and 
the general conclusions from the work are given in the final 
paragraph of this article. The writer mentions this for the guid- 
ance of readers to whom the details given in the intervening 
paragraphs and the other tables are not of immediate interest. 


TuHeE Fires INVESTIGATED. 


The first series of investigations aimed at determining directly 
the effect of varying flue-draughts, as caused by varying lengths 
of flue-pipe, on the radiant efficiency, and on the heat losses by 
way of the flue of two gas-fires, of which one was a typical Davis 
fire—viz.,a No. 1 “ Apollo.” Theother fire would have remained 
unnamed in this article but for the fact that in recent reports by 
other investigators the names of certain competitive fires have 
been freely mentioned. Therefore there seems to be no ground 
now for reticence in respect of the second fire used, which was a 
Wright’s 10-inch “ Mascot.” The two fires were chosen as typical 
and of equal size; and the investigations were started on them be- 
fore it became known that other investigators had used the Davis 
“Vesta” and the Wright “ Wizard” fires. Since the fire-front in 
these is similarly 1o inches wide, and the number of burners and 
general construction are the same as with the No.1 “ Apollo” and 
the “ Mascot,” the writer has adhered throughout to the latter 
fires, on which his work had been started. 


THE MEASUREMENT OF RADIATION. 


The question of obtaining comparative measurements of the 
radiation of two gas-fires of the same size, in conditions of varying 
flue-draught, seemed to the writer to involve the use of a radio- 
meter with which complete readings could be made fairly quickly. 
If a single radiometer test were to occupy many hours, there would 
be much greater risk of changes in external conditions (over which 
he could have little or no control) affecting the radiation or flue- 
gas losses from the fire. 

The object of his investigations was to obtain strictly com- 
parable results for the two fires in certain conditions which he 
could vary from time to time. He desired, therefore, to exclude 
as far as possible any variations due to atmospheric or other 
external influence. Having regard to rapidity of observation 
being essential to the object of his work, he preferred to use a 
radiometer which he found had been in use for some time past 
in the laboratories of the Davis Gas-Stove Company at Luton, to 
the radiometer which was devised by Professor W. A. Bone and 
Dr. J. Drugman, and was at their instance adopted by the Gas 
Heating Research Committee of the Institution of Gas Engineers. 
He was further inclined to take this view because the Bone- 
Drugman radiometer readings depend on a reference to, or com- 
parison with, Professor R. H. Smith’s radiometer, on which the 
radiometer in use at the Davis Gas-Stove Company’s laboratories 
appeared to be an improvement. The latter radiometer—which 
had been devised by Mr. W. R. Twigg, the Technical Manager 


which is blackened and the back is bright. 





of the Davis Gas-Stove Company—resembles Professor Smith’s 
radiometer in that it is a water-flow calorimeter ; but it differs 
from it in that it is larger, and the absorptive surface or area is 
greater. : 

The Twigg radiometer consists essentially of a number of gilled 
tubes such as are used in many automobile radiators. These 
tubes are coated dead-black on the outside, and water circulates 
through them. The effective front of the radiometer is about 
17 inches wide and 183 inches high, and contains a front row of 
seventeen gilled tubes, at the back of which is a second row of 
tubes joggled with the tubes of the front row. At the back of 
the tubes is a plain surfaced shallow tank, the front surface of 
Water flows in at an 
inlet, provided with a thermometer, at the back and near the 
bottom of the tank, up which it passes to the top of the back row 
of gilled tubes, down which it flows. At the bottom of these it 
passes into the front row of tubes, from the top of which it flows 
out through an equalizing chamber and outlet provided with a 
thermometer. In addition to the face of the radiometer as 
already described, there are, joined to it, two wings intended to 
collect the lateral radiation when the radiometer is placed in front 
of the fire. These wings have each an effective surface 2 inches 
wide and 183 inches high, and consist of a row of two vertical 
gilled tubes backed by the shallow tank. The tubes and tank of 
the wings are in the same water circulation with the body of the 
radiometer. 

This radiometer, when placed in front of a 10-inch gas-fire, col- 
lects the whole of the radiation from the fire, except a small 
proportion which is directed upwards from the outer columns of 
“ fuel,” and a very small proportion which is directed laterally, 
or rather backwards, from the outside columns. So far as radia- 
tion upwards is concerned, that which is not collected by this 
radiometer can be of little practical service in room heating. It 
would only strike the ceiling; and it is, generally speaking, un- 
necessary and even undesirable to warm the ceiling of a room 
by direct radiation. Hence practically all the radiation which is 
not collected by this radiometer may be regarded as useless or 
perhaps even harmful for the practical heating of rooms. It 
should, however, be mentioned that, owing to the difference in the 
form of the canopies of the two fires, probably the proportion of 
the total radiation uncollected by this radiometer was rather 
greater with the ‘“ Mascot ” than with the “ Apollo” fire. But in 
either case the unmeasured radiation is not very considerable ; 
and it is probably to some extent balanced by a small proportion 
of the convected heat from the fire being measured by the radio- 
meter. So far ascomparative tests between two fires of similar 
size are concerned, the results obtained with this radiometer seem 
to the writer to leave little to be desired. 

Ultimately, he hopes to give a comparison between measure- 
ments of the radiation of gas-fires by a radiometer of this type 
and one of the thermopile type. At the present stage, he will 
only say that it appears to him that the latter instrument is liable 
to give readings which are in excess of the truth. The results of 
the radiometer readings in the principal series of tests are sum- 
marized in Table I. 


DETERMINATION OF FLUE-GAs LOsSEs. 


The flue-gas losses were determined approximately in connec- 
tion with the radiation tests ; but determinations by more accurate 
methods are now in hand. In speaking of the determinations 
already made as giving only approximate results, the writer does 
not mean to say that these results are not comparable one with 
the other, but only that the absolute figures for the flue-gas losses 
in all cases might differ by some constant from results by the 
more tedious methods he has preferred to use in subsequent tests 
which are being made solely ad hoc. 

The method used in the work now reported depended on the 
determination of the proportion of carbonic acid in samples of 
the flue gases as they emerged from the flue-vent or the top of the 
flue-pipe into the air of the room. The samples of the flue gases 
were taken at intervals in each test; and the mean proportion of 
carbonic acid found in them was used to calculate flue gas losses 
in that test. The samples were taken by aspiration into bottles 
with well-fitting stoppers; and the proportion of carbonic acid 
was determined by the Haldane volumetric method. Therate of 
consumption of the gas was measured in each test and corrected 
to normal temperature and pressure. The composition of the flue 
gases was then computed from the proportion of carbonic acid 
found in them, according to the general method described in the 
article on the “ Shadowgraph” test already referred to. This 
method makes certain assumptions as to constancy of composi- 
tion of the gas and of the air of the room. Actually the room 
was well ventilated. Its temperature averaged about 63° Fahr.; 
and there is no reason to suppose that the air supply to either fire 
at any time contained an abnormal proportion of carbonic acid or 
water vapour. In any case the conditions did not vary appreci- 
ably from one test to another; and the results for the two fires 
are therefore fairly comparable. The calorific power (both gross 


and net) of the gas was determined by a Boys calorimeter. It 
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ranged, during the day the principal series of tests were made, 
between 597 and 608 B.Th.U. gross, and 530 and 541 B.Th.U. net, 
per cubic foot. 

The proportion of carbonic acid found in the flue gases and the 
temperatures observed are shown in Table II. 


CoMPUTING THE COMPOSITION OF THE FLUE GASES. 


The percentage of carbonic acid found by analysis of the flue 
gases is in reality the volume of carbonic acid in (100 + + ) 
volumes of flue gases, where x is the volume of water vapour 
appertaining to 100 volumes of dry flue gases when the products 
of combustion of the gas are diluted to the required degree with 
air of normal humidity. The formula given previously by the 
writer for computing the proportion of water vapour (A) in normal 
diluted products of combustion of gas from the proportion of 
carbonic acid (C) present in them is not directly applicable in 
cases where the carbonic acid has been determined by the ordi- 
nary methods and stated as a percentage by volume of the diluted 
products, exclusive of water vapour. The formula given pre- 
viously is: 

A = 1°40 + 2°383 (C — 0°03) 
or A = 1°3285 + 2°383 C. 
When modified to apply to the usual case in which the percentage 
of carbonic acid (as determined by analysis) refers to 100 of flue 
gas exclusive of water vapour, this formula becomes: 


ae 132°85 + 238°3y ii 


100 + 2°383y 
A = 100 — certs _ 
100 + 2°383y 


in which y is the percentage of carbonic acid found in the flue 
gases. 

By the use of this formula and the formule given previously, 
the proportions of water vapour and of other constituents in the 
flue gases were calculated from the mean proportion of carbonic 
acid found by analysis of the samples of flue gases. The com- 
position of the flue gases in each test, deduced in this way, is 
given in Table III. 


CoMPUTING THE HEAT CAPACITY OF THE FLUE GASES. 


The composition of the flue gases having been computed in the 
manner described, the quantity of gases passing per hour through 
the flue-vent or flue-pipe was calculated from the ratio of the rate 
of consumption of the gas to the carbonic acid found in the flue 
gases. [Allowance was madefor the small proportion of carbonic 
acid contained in the air with which the products of combustion 
proper are diluted.| The quantity of flue gases produced per 
hour in each test is shown in Table III. Being calculated by 
ratio of volume from a gas-rate per hour, stated in cubic feet at 
60° Fahr. and 30 inches, the quantities of flue gases are likewise 
cubic feet at 60° Fahr. and 30 inches. 

The heat capacity of the flue gases between the temperature 
of the air and gas from which they are produced and the tempera- 
ture at which they are discharged from the flue-vent depends on 
the specific heats of the constituent gases. The specific heats of 
oxygen and nitrogen are practically constant over the range of 
temperatures here dealt with ; but the specific heats of both car- 
bonic acid and water vapour vary to an appreciable extent within 
this range. The following factors, deduced from the researches 
of Holborn and Henning and Holborn and Austin in 1905-07, 
have been adopted by the writer in calculating the heat capacity 
of the flue gases: 


Mean Specific Heats under Constant Pressure for the Range of Tem- 
perature about 15° C. (to) to 150° to 240° C. (th). 


Carbonic acid = 0°2014 + 0'0000742 (t; — tg) — o’000000018 xX (t; — ty)? 
Water vapour = 0°448 [1 + 0'000096 (t, — tg)] 


hou ued 


Oxygen 0221 
Nitrogen . 0°239 


These specific heats are naturally in small calories per gramme 
per degree Centigrade; and from them the writer has calculated 
the heat capacity per degree Centigrade of 1 cubic foot of each 
gas at 60° Fahr. and 30 inches (or 15° C. and 760 mm.). The 
figures are: 


Heat Capacity per Degree Centigrade of 1 Cubic Foot of Gases at 
60° Fahr. and 30 inches. 


Carbonic acid (0°051907 X specific heat) large calories 
Water vapour. (0'021237 X specific heat) 
Oxggen 65, + se wm 
Nitrogen. .. 5 5s ws 


+ 0°007927 ” ” 
ae - 0°008335 a ” 

From these figures and ithe volumes and temperatures of the 
flue gases, the heat carried away by them was calculated. The 
result, stated in (large) calories per hour and in calories and 
B.Th.U. per cubic foot of gas consumed by the fire, is given for 
each test in Table III. 


THE SCHEME OF THE INVESTIGATIONS. 


The radiation measurements and the determinations of flue-gas 
losses incidentally carried out at the same time were made 
primarily in order to ascertain if the construction of fire repre- 
sented by the Davis No. 1 “ Apollo” (with which no products of 
combustion escape in front of the fire when no elbow or flue pipe is 
attached to the flue vent) was less efficient for heating purposes, 
in varying conditions of flue draught, than a fire which ceases to 


discharge its products of combustion ir front only when the flue 





vent is connected to an appreciable length of flue-pipe, or is placed 
in front of a chimney with a pronounced up-draught. 

In order that the flue-draught should be tolerably constant for 
each test, and exactly reproducible if a repetition of the test 
were desired, it was obtained by attaching an elbow and lengths 
of flue-pipe—of slightly greater cross-sectional area than that of 
the flue-vent—to the fire, which stood clear of walls or chimney 


TaBLe I.—Radiometer Results. 
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| rected | Mea- | Calorific Power of |Radiation 
| Rate of | sured. | Gas. B.Th U. per |per Cent. 
Fire. Length ot |Gas Con-| B.Th.U. Cubic Foot. | of Net 
Flue Pipe _|sumption.'per Cubic Calorific 
(if any). | Cubic | Foot of Power 
| Feet per | Gas Con- { of Gas. 
| Hour. sumed. | Gross. | Net. 
No elbow ) | | | : 
oe ” Ps . . | 60 2 
Apollo lata! | 25 65 | 231°5 | 603 535 | 43°24 
‘* Mascot ’”’ ‘s | 25°20 | 229°6 | 603 | 535 42°90 
| | | 
‘* Apollo”’ 4 ft. gin. | 25°50 | 222°4 | 605 | 538 41°38 
‘* Mascot ”” “ | 24°90 | 220°4 | 604 | 536 | 41°14 
= | | 
** Apollo ’”’ 6 ft. 9 in. 25°50 | 220°6 603 | 535 | 41°26 
‘* Mascot”’ a 25°20 | 222°0 608 | 541 | 41°08 
TaBLeE II.—Observations on Flue Gases. 
| | 
| Mean Percentage amas 
of Carbonic Acid Mean Tem- FF sins mca 
| Length of in Flue Gases seniture ak | ckiinelGacea 
Fire, | Flue-Pipe (exclusive of Flue Cacee tl ovecbene 
(if any). Water Vapour) Flue-Vent perature of 
| at Flue-Vent or RosaAte 
| | Top of Flue-Pipe. | 
a -_ ‘| Deg. Fahr. Deg. Fahr. 
No elbow } | 
“ ” | . 
Apollo ten flue-pipe! | 3°08 457 | 391 
‘*Mascot’”’ . ” | 2°44 420 356 
‘** Apollo ”’ 4 ft. 9 in. | 1°49 379 | 313 
‘*Mascot”’ . is 1°13 | 314 | 251 
| —— | | Tha 
“Apollo”. | 6ft.gin. | 1°26 | 359 
‘* Mascot ”’ | ‘i | 1°04 | 292 29 
| 
TaBLeE III.—Flue-Gas Losses. 
~ $$ 
Heat | 
| Volume | Carried 
| of Flue | by Flue 
| — — - | Heat Carried 
Length of Composition of cant Benne by Flue Gases 
Fire. Flue- Pipe Flue Gases. (60° F thar | per Cubic Foot 
(if any). Per Cent. | cua | @ktae | of Gas 
30 In. charge | Consumed, 
per from the | 
Hour). Flue- 
Vent. 





| Calories.| Cals. B.Th.U. 
‘* Apollo’’| No elbow | Carb. acid 2°83 | 12°96 31°6 | 
or Water vap. 8°07 | 36°94 17°9 | 
flue-pipe | Oxygen 14°22 | 65°10 117°8 | 
Nitrogen 74°88 | 343°00 590°0 | 





100'00 | 458°00 =817°3 | 31°89 = 126'5 

















**Mascot”’ ¥ Carb. acid 2°28 12°79 28°3 | 

* Water vap. 6°75 | 37°91 72°8 | 
Oxygen 15°48 87°00 143°6 | 
Nitrogen 75°49 | 424°30 666°0 | 








100°00 | 562 00 .g10°7 | 36°11 = 143°3 





** Apollo’’| 4 ft. gin. | Carb. acid 1°42 13°02 25°1 | 

Water vap. 4°71 | -43°18 72°7 | 
Oxygen 17°45 | 160°00 =. 232°°2 | 
Nitrogen 76°42 | 700°80 966'0 | 

















10000 | 917°00 1296°0 | 50°78 = 201'5 
Carb. acid 1°09 | 12°80 19°7 | 

Water vap. 3°93 46°15 62°3 | 
Oxygen 18°21 | 213°75  250°0 | 
Nitrogen 76°77 | 901°30 1000'0 





**Mascot’’ as 




















100'00 |1174°00 1332°0 | 53°44 = 212°0 





‘* Apollo’’| 6 ft.gin. | Carb. acid 1°21 | 13°09 23° 


| 6 | 
Water vap. 4°21 | 45°55 71°7 | 
Oxygen 17°93 | 194°00 263°6 | 
Nitrogen 76°65 | 829°36 1071°6 | 





100°00 |1082 00 1430°5 | 56°03 = 222°3 


| 
| 





‘*Mascot”’ ‘i Carb. acid 1°*0o 13°00 18 
Water vap. 3°71 | 48°25 59 
Oxygen = 18"41 | 239°35 254 
Nitrogen 76°88 | 999°40 1006" 


oo60o 


| 
100°00 |1300°00 | 13370 | 53°10=210°7 














* The figures for volumes of flue gases and the heat Josses calculated therefrom 
have been throughout deduced on the assumption that all the products of combus- 
tion of the gas pass through the flue-vent, which assumption is incorrect with this 
fire without flue-pipe. 





234 JOURNAL OF GAS. LIGHTING & WATER SUPPLY. 


[July 22, 1913. 





TasLe 1V.—Distribution of the Heat per Cubic Foot of Gas Consumed. 





Length of Flue-Pipe (if any). No Elbow or Flue-Pipe. 

















4 Ft. 9 In. 6 Ft. 9 In, 
| 
Fire. * Apollo." ‘** Mascot.”” | ** Apollo.” “* Mascot.” ** Apollo.”’ ‘** Mascot.” 
Rediati 4 B.Th.U. Per Cent. — Per Cent.| B.Th.U. Per Cent.| B.Th.U. Per Cent. B.Th.U. Per Cent. B.Th.U. Per Cent. 
adiation measured . phat Lp 231°5 43°24 229° 42°90 | 222°4 41°38] 220°4 41°14 220°6 41°26 | 222°0 41°08 
Flue-gas losses determined. . . . . «| 126°5 , 23°63| 143°3* 26°78") 201°5 37°49 | 212°0 39°59 222°3 | 41°56| 210°7 | 38°98 
Convection, conduction, unmeasured radia- | | 
tion, &c. (by difference) . phy eb 177°5| 33°13 | 162°1*| 30°32") 113°6 | 21°13] 103°1 | 19°27 g2°1 | 17°18! 107°8 19°94 
Net calorific power ofgas . . . 535°5 00°00 | 535°0 | 190°00 | 537°5 | 100°00 | 535°5 100'00 535°0  100'00 | 540°5 | 100°00 
Proportion of heat of gas rendered available | 
for heating the room (total heat less flue- 
gaslosses) . . . «© «© «© «© + + « | 409°O | 76°37] 391°7°| 73°22") 336°0 | 62°51 | 323°5 | 60°41 | 312°7 | 58°44 | 329°8 61°02 














* These figures are not correct, for the reason given in the foot-note to Table III. 


in a well-ventilated room. For convenience in making the radio- 
meter readings, the fire was mounted on a stand about 18 inches 
from the floor-level. The length of flue-pipe stated in the various 
tables is the vertical height from the top of the flue-pipe to the 
horizontal plane through the centre of the flue-vent. 

The results of the radiometer observations on the two fires, each 
in three different conditions of flue-draught, for the principal 
series of tests (which were all carried out in one day) are given in 
Table I. It will be seen from them that the “ Apollo” fire is, if 
anything, more efficient, so far as radiation is concerned, than the 
other fire in all the conditions of draught tested. Further, from 
the trend of the figures, there seems no ground for supposing that 
a greater draught than that produced by 6 ft. 9 in. of flue-pipe 
would reduce the radiation from the “ Apollo” fire to a greater 
extent than from the other fire. In respect of radiation, therefore, 
the “ Apollo” construction is certainly at no disadvantage. 

The difference in design of the two fires and the difference in 
cross-sectional area of the flue-vent (which area is less in the 
* Apollo ” than in the other fire) causes the flue gases to be dis- 
charged from the flue-vent, in all conditions of draught, at a higher 
temperature and with a higher content of carbonic acid with the 
“ Apollo ” than with the other fire in the same conditions. This 
is shown by the figures given in Table II. But the volume of 
flue gases is correspondingly less with the “ Apollo ;” and conse- 
quently there is no greater loss of heat by way of the flue in most 
conditions with the “ Apollo” than with the other fire. It will be 
seen from Table III. that, with no flue-pipe and with 4 ft. 9 in. of 
flue-pipe, the flue-gas losses were found to be distinctly lower with 
the * Apollo” than with the other fire, though with 6 ft. g in. of 
flue-pipe, the “ Apollo” shows larger flue-gas losses. 

The writer wishes particularly to deprecate any suggestion that 
the differences shown in the flue-gas losses as between the one fire 
and the other have any great significance. The differences are in 
most cases of an order which the assumptions necessarily made 
in arriving at these figures from the data available might cause 
between tests of the same fire made on different days. But he feels 
fully justified in inferring from the results, taken as a whole, that 
flue-gas losses in most conditions are no greater with the “ Apollo” 
than with the other fire. 

The investigations which he has in hand should enable him to 
gees positively as to the relative flue-gas losses of the two 

res. 
GENERAL HEaTING EFFICIENCY. 


The results of the radiometer observations and of the calcula- 
tions of flue-gas losses are summarized in Table IV. The differ- 
ence between the net calorific power of the gas consumed and 
the radiated heat plus the flue-gas losses must represent the heat 
given out by the fire by convection, conduction, and any radiation 
which has escaped measurement by the radiometer used. It 
thus becomes possible to calculate the approximate total heating 
efficiency (by radiation and convection, &c.) of the two fires; and 
the figures so found are included in Table IV. It will be seen 
that the total heating efficiency of the “ Apollo” fire is in most con- 
ditions as high as, or even higher than, that of the other fire. 

The figures for the latter fire without a flue-pipe are not altogether 
trustworthy, because it has been assumed, in calculating the 
volume of flue gases, that none of the products of combustion of 
the gas escape in front of the fire. Since actually a considerable 
volume of products of combustion does escape in front of this 
fire when it is used without a flue-pipe or other draught-inducer, 
the volume of flue gases has been over-estimated in this case. 
The flue-gas losses would be lower than shown, in virtue of the 
escape of products of combustion in front of the fire. Exactly how 
much lower, however, isa point reserved for further investigation, as 
is also the determination of the precise length of flue-pipe requisite 
with this fire to effect the removal of the whole of the products of 
combustion through the flue-outlet. When the length of flue-pipe 
has been ascertained precisely, the reduction of the total heating 
efficiency of the fire which results from its addition will be ascer- 
tained. It is obvious, however, that the total heating efficiency 
of the “Apollo” fire without a flue-pipe is very much greater 
than that of the other fire with a length of flue-pipe sufficient to 
render it equal to the “ Apollo” fire in respect of the complete 
removal of the products of combustion through the flue-outlet. 


CONCLUSIONS. 
The investigations, of which the results have been reported 





above, have been made in comparable conditions for the two 
fires. They are conclusive on one point of fundamental signifi- 
cance. That is to say, they show that the type of construction 
represented by the Davis No. 1 “Apollo” fire is certainly not 
inferior in radiation efficiency to the other fire examined, even 
when a strong draught is applied to the flue-vent; while the total 
heating efficiency is about the same. The figures also show that 
there is no ground for the fears expressed, that a reduced heat- 
ing efficiency will necessarily result if gas-fires are constructed 
so that, when unaided by flue-draught, they discharge the whole 
of their products of combustion through the flue-vent. The fact 
that a fire passes the “ Shadowgraph” test when it is tested 
without elbow or flue-pipe does not, therefore, imply that it will 
in any ordinary conditions of use have a lower heating efficiency 
than even the most efficient fire which fails to pass the test. The 
heating efficiency appears to be determined by factors which are 
not affected by the proper application of the principles involved 
in the type of construction represented by the Davis No. 1 
“ Apollo” fire and other fires of its class. Consequently, there is 
no good reason why all makers should not apply these principles 
to the gas-fires which they manufacture. If this were done, the 
gas consumer and the gas industry would have the assurance that 
the risk of products of combustion escaping in front of a fire was 
reduced to a minimum; while there would be no sacrifice of heat- 
ing efficiency, provided the principles referred to were applied as 
judiciously as in the Davis “ Apollo ” class of fires. 


senile 








Presentation to Mr. Harold W. Bloor. 


On Friday, the 11th inst., Mr. Harold W. Bloor, who has 
relinquished the management of the Carlisle Gas- Works, on being 
appointed Engineer, Manager, and Secretary of the York Gas 
Company, was the recipient of a handsome suit-case, attaché case, 
and “ Thermos” flask, subscribed for by the staff and workmen. 
The presentation was made by Mr. Lowther Nicholson, the 
Assistant Manager, who said the gifts were offered as a slight 
token of the esteem in which Mr. Bloor was held. Mr. J. Birkett, 
speaking for the office staff, said that while it gave them pleasure 
to think that Mr. Bloor had been selected out of a large number 
of candidates for the position he was about to occupy, they sin- 
cerely regretted losing him. Since he had been in Carlisle, he had 
increased the consumption of gas from 310 to 356 million cubic 
feet; and this, of course, had been a benefit to the works under 
his charge. Mr. T. Birkett (Works Foreman) and Mr. J. J. Rout- 
ledge (Distribution Foreman) also made complimentary references 
to Mr. Bloor’s character and ability, and expressed the regret felt 
by all at his leaving Carlisle. Mr. Bloor feelingly acknowledged 
the gifts, and paid a warm tribute to the staff for the services 
rendered by them, and for the loyal support he had always re- 
ceived. He concluded by wishing the assembled company every 
success in the future. Mr. Bloor then introduced Mr. E. G. Hut- 
chinson, the new Engineer and Manager, who offered a few 
remarks, and was accorded a hearty welcome. 





Memorial to Lord Kelvyin.—As the result of action taken by 
engineers in the British Dominions and the United States, a 
window in memory of Lord Kelvin has been placed in the North 
Aisle of Westminster Abbey, in close proximity to one to the 
memory of Sir Benjamin Baker subscribed for by civil engineers, 
and designed by the same artist (Mr. J.N. Comper). It was dedi- 
cated in the presence of a large congregation, at a special service 
held last Tuesday afternoon. 

Increased Railway Rates on Coal and Coke.—It will be remem- 
bered that, as the result of the passing of the Railways Bill, the 
railway companies announced increases in the rates for the car- 
riage of merchandise—the advance amounting to about 4 per 
cent.; and they came into operation on the 1st inst. Coal and 
coke were, however, exempted, except on the Scottish systems. 
But we learn from the “ Iron and Coal Trades Review ” that the 
English systems have now followed the Scottish example, and on 
Monday last week some of the most impartant companies gave 
notice of increases in rates for conveying coal and coke from 
collieries in Derbyshire and Nottinghamshire to nearly two hun- 
dred destinations. The increase—varying from 3d. to 3d. per 
ton—is to come into operation on Sept. 1 next. 
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THE “LUX” GAS-CONTROLLER. 





Tue advantages of the automatic control of street-lamps have 
received such a large amount of confirmation, that nowadays 
there is not much, if any, need to make a point of them. The 
number of these controllers is extending ; and out of the number 
those that experience shows to be the best will survive. Of 
course, this is essentially a class of apparatus that cannot be 
judged only on structural or working features; trial alone must 
decide efficiency. 

A new controller has been produced by the Aktiebolaget Lux, 
of Stockholm, Sweden; and the exploitation of it has been under- 
taken in this country by Messrs. Henry Roper and Co., of No. 4, 
Lloyd’s Avenue, London, E.C., which firm has brought it to our 
notice. It takes its place in the class of appliances operated by 
pressure-waves from gas-works. In this country a few samples 
of the appliance are already under trial ; and it will assure interest 
in it if we mention that in Gothenburg some 3400 street-lamps— 
practically the whole of the public incandescent gas-lamps—are 


fitted with the apparatus; and there, as in other Scandinavian | over-pressure of } inch or more if the duration of such over-pres- 


A | sure is, for example, only half a minute. 
The extent of the Gothenburg experience is of great value as a | 


towns, the results, we are informed, have been highly satisfactory. 


recommendation to trial in other places. The main feature on 
which the “ Lux” controller claims consideration is that it has 
been successfully designed to obviate the difficulties due to vary- 
ing pressures and levels that have been discovered by experience 
—difficulties which were, in fact, only discoverable by practical 





communicating with street or other lamps fitted with the con- 
troller, without putting the latter into operation, provided care is 
taken that such modifications be not exactly the same as those 
under which the apparatus is expected to work. If these claims are 
substantiated by experience in this country, the controller should 
have a good future. 

In view of these claims, interest will be taken in a brief refer- 
ence to the constrtiction. Outwardly (as the illustration, fig. 3, 
shows) we have a metal casing, the greatest external diameter of 
which is 5} inches, and the extreme depth from the connecting 
points 5 inches. In this casing there are two diaphragms and a 
mechanism acting on the valves. 
former, from which, however, it can beeasily removed. The two 
diaphragms divide the box into three compartments—the lower 
one for gas, and the two upper ones for air. The way in which 
the gas-pressure acts on the diaphragms and mechanism work- 
ing the valves, is illustrated—fig. 1 giving the section of the entire 
apparatus, and fig. 2 of the operating mechanism separately. 
The gas arriving through the inlet 1 (fig. 1) into the gas chamber 2, 


| of a pressure-wave of definite duration and definite height. 





day-by-day experience, and which have produced untoward inci- 
dents, such as the lighting-up of lamps at the wrong time. In 
the case of the present controller, it is understood that reliable 
action has been obtained by means of an air cushion, the duty of 
which is to prevent the direct action of the gas pressure on the 
moving gear, and to render the latter subject only to the influence 
Here 
the claim is at once revealed by which this new controller hopes 
to gain a place in favour among public lighting authorities. 

The attributed fitness of the controller under quite a large range 
of variability in condition is great; but it is a matter that can 
easily be put to the proof of test. With it, an adjustment from a 
particular pressure is dispensed with; the apparatus being, it is 


| said, capable of working equally well within a range of pressure 


| of 2 inches. 


It can only be put into action by pressure-waves 
produced in a prearranged manner, and lasting for a definite time. 
For instance, it is gathered that the apparatus can be so regulated 
that it will operate only under an excess of pressure of at least 
} inch, with the accompanying provision that the over-pressure 


| shall be reached in less than two minutes, and be main- 
| tained during at least another two minutes. 


Thus adjusted, 
there will be no action upon the gas-valves even under an 


Again, the same over- 
pressure will have no action on the valves if it has taken ten 
minutes to produce. In short, the valves, we are told, are not 
subject to the action of an excess of pressure if the latter has not 
been purposely produced in a certain manner and in a certain 
time. Within the previously mentioned range of 2} inches, any 
modifications of pressure may, therefore, take place in mains 











Fig. 3 


the spiral spring 4, and of the air contained in the compartment 9. 
As a consequence, the upper diaphragm 1o is moved upwards, 
lifting, in its turn, the operating mechanism, which engages with 
the spindle 11 of the valve, turning the latter so as to open the 
passage-way to the burner. Such opening, however, can only 
take place when the upper diaphragm returns into its normal posi- 
tion, owing to reduction of the gas pressure, or to the escape of air 
through the passage 12. The valve, when so turned, shuts off 
the supply of gas tothe pilot-jet. Thus the extra pressure causes 


| the pilot-flame to light the burner, and simultaneously to extin- 


The latter is fitted into the | 


guish itself. 

If the extra pressure of } inch has not been obtained within 
the time fixed, no change can take place in the position of the 
operating mechanism, because the compressed air of the lower 
compartment g has time to escape through the narrow passage 12, 
which passes through the centre of the diaphragm 10. Owing to 


| the escape of air, this diaphragm remains unmoved although the 


presses on the diaphragm 3, on top of which is a spiral spring | 


which keeps it balanced at the ordinary gas pressure. From the 
chamber 2 the gas reaches, through the passage 5, compartment 6, 
which contains the operating mechanism. Thence it is directed 


either to the burner-jet through the passage 7, or through the | 


passage 8 to the pilot-jet. When the spindle of the valve is placed 
so as to leave open the passage to the pilot-jet, the main passage 
way is closed. To light the gas, an extra pressure amounting 
to about } inch is applied, but such increase must be obtained in 
less than two minutes, and the extra pressure must be main- 
tained at its maximum level for at least three minutes. The 
extra pressure moves the diaphragm 3, causing compression of 


lower one may have been expanded even more than enough. If, 
on the contrary, the extra pressure has been produced too quickly, 
and has not been sustained long enough, the diaphragm will from 
another cause be unable to act on the operating mechanism. In 
this case the resistance of the air contained iu the upper compart- 
ment 13 will be too strong ; and this resistance, must be weakened 
by the escape, during a sufficient time, of air through the pass- 
age 14. The valve is guided by the two combined levers 15 and 
16, and by the pawl 17 (fig. 2), which has to travel the whole 
length of one of the teeth of the ratchet wheel before acting upon 
the valve. The power and the duration of the extra gas pressure 
must be calculated to obtain this effect. If the extra pressure has 
not been able, in the time assigned, to lift the upper diaphragm 
to a sufficient height, a continuation of the pressure will not pre- 
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vent the diaphragm, together with the levers and the paw], from 
returning into their normal positions, because the air compressed 
by the lower diaphragm will gradually escape through the 
passages 12 and 14, instead of conveying the pressure to the 
upper diaphragm and the operating mechanism. Whenever the 
extra pressure has lifted the levers 15 and 16 to a level where the 
pawl 17 can act upon the rachet wheel fixed on the valve, there is 
a possibility of turning the latter, with the result of either lighting 
or extinguishing the lamp. In many cases, however, it is desir- 
able not to simultaneously light or extinguish all the lamps—after 
a late hour, for instance, in most places only half the number of 
lamps are kept burning. It is therefore advisable to possess the 
power of turning the valve, without each time effecting the igni- 
tion or extinction of the lamp. To achieve this, the cones under- 
neath the ratchet-wheel on which, when uplifted, the valve 
reposes, are made of various lengths and with various inter- 
vals. By this arrangement, the apparatus can be made to 





work, so that, for instance, the first application of extra pressure 
produces the lighting of those lamps that are placed in the part 
of a town that most needs light, the second application lights all 
the other lamps, the third extinguishes half the number, and the 
fourth the remaining half of the lamps. The screw 19 comes into 
use only in the installation of the apparatus, and serves to quickly 
let out the air which the turning on of the gas has compressed. 
The rod 20 serves the sole purpose of facilitating at the time of 
installation the adjustment of the operating mechanism. 

The cycle of working of the apparatus by which the variable 
circumstances of gas-distribution service are met is very interest- 
ing. It appears to givea double line of protection against trouble- 
some occurrences. When there has been sufficient experience 
in this country with the controller, we shall be pleased to receive 
further information in reference to it; for it is necessarily only 
upon actual working experience that positive recommendation can 
be made. 








GAS FOR METALLURGICAL PURPOSES. 





A Big Battery of Furnaces. 


In the final number of the “ JournaL ” published last year, some 
space was devoted to describing and illustrating a gas-heated 
sugar boiler patented by Mr. L. F. Tooth, of the Commercial Gas 
Company ; and it was stated that, in addition to the large instal- 
lation at Maidstone then specially referred to, boilers of the same 
type had been fitted up in various large factories in London and 
other parts of the country. Much time had been devoted by 
the inventor to the perfecting of this particular appliance, for 
it seems that sugar boiling for the confectionery trade is an 
operation that requires to be carried out with a great degree of 
precision. Nevertheless, Mr. Tooth at the same time found— 
or made—opportunity to actively pursue his investigations in 


—_ 





connection with the utilization in other directions of high-pressure 
gas. In fact, its employment for metal smelting formed the sub- 
ject of the address which he delivered, at the end of 1910, to the 
London and Southern District Junior Gas Association, during 
his presidency; and when, some few months later, the members 
visited the Stepney works of the Commercial Gas Company, they 
saw in operation both burners and furnaces constructed in accord- 
ance with patents taken out by their President. Knowing that 
since then much work had been done, the writer visited Stepney, 
so as to put himself in possession of the latest information. 

That at the Stepney Gas-Works they were able to make good 
fittings, visitors have already had an opportunity of satisfying 




















A Battery of Eighteen High-Pressure Gas-Furnaces. 


themselves; and now it is being demonstrated that they can 
make good furnaces as well. In proof of this, reference may be 
made to the accompanying photograph of a large battery of 
eighteen furnaces, of different sizes and shapes, all of which have 
been manufactured on the works by the Commercial Gas Com- 
pany, for Messrs. Rothschilds’ Royal Mint Street Refinery, to be 
used for melting bullion. The bricks employed for-the furnaces 
are made to the specification of Mr. Tooth, who has done a good 
deal of work in connection with refractory materials, owing 
to the fact that gas firing has a different effect trom that of any 
other form of fuel. Some brickwork was seen which had been 
fired by means of gas-furnaces. This brickwork had been under 
fire for twenty-four hours, and gradually raised to a temperature 
of 1450° C. The Tooth melting furnaces are made in all sorts of 
sizes—from 5 lb. charges upwards—and several of them were seen 
in course of construction. On the works, a series have been in- 
stalled in a building specially set aside for the purpose of carry- 
ing out practical demonstrations for the benefit of inquirers, of 
whom there have been many. In the Commercial Company's 
district, of course, there is a big opening for economical appli- 
ances suitable for metal refining, melting, casting, and such like 
operations. Then another type of furnace inspected (now in the 
development stage) is intended for rivet, angle iron, and bar heat- 
ing ; while other directions in which Mr. Tooth is casting his eyes 
are oil and varnish boiling, and the building of a 3-ton lead melting 
furnace, and a very big one for the cupellation of silver. 

The muffle-furnaces are built of segmental bricks. With the 
larger sizes, fourteen pieces of brickwork in all are employed ; and 
for the smaller ones, eleven pieces. They are fitted with regene- 
rative flues, and a particular form of combustion chamber, which 





is the reason for the uniform temperature attained throughout 
the whole of the muffle. In the larger sizes of muffle-furnaces, a 
temperature of 1000° C. can, it is said, be reached in one hour 
and twenty minutes, and with the smaller ones in an hour—the 
dimensions and gas consumptions per hour being as follows: 
Furnaces 3 feet deep, 2 feet wide, and 18 inches high, 280 cubic 
feet ; 3 feet deep, 2 feet wide, and 15 inches high, 250 cubic feet ; 
2 ft. 4 in. deep, 1 ft. 5 in. wide, and 11 inches high, 180 cubic feet ; 
1 ft. 5 in. deep, 1 ft. 5 in. wide, and 11 inches high, 110 cubic feet ; 
and 1 foot deep, 10 inches wide, and 7} inches high, 80 cubic 
feet. It is found that the most economical pressure at which to 
supply the gas for this temperature is6lbs. These gas consump- 
tions can be reduced 15 per cent. after the first hour to an hour- 
and-a-half of working. If higher temperatures than 1000° C. are 
required, all needed is to increase the pressure. Temperatures 
as high as 1400° C. have been recorded in the muffles. ; 
As to the metal-melting furnaces, these are at present made in 
four sizes; the one illustrated being the 150 to 200 lb. size. With 
these furnaces, experience shows that the best pressure at which 
to supply the gas is 1olbs.; and a temperature of 1400° C. can be 
reached within 1} hours. For the benefit of the writer, a charge 
of 45 lbs. of best hard brass was placed in one of the furnaces, 
and melted in 21 minutes; the total gas consumption being stated 
as 60 cubic feet. It has been found in ordinary practice in a 
brass foundry working on a nine-hour day, that it is possible to 
turn out twenty-five 40 to 60 lb. charges per day, with a gas con- 
sumption of 1400 to 1500 cubic feet. This includes the time 
taken in pouring metals and refilling, during which operations it 
is found to be economical to reduce the pressure, and so save 
gas consumption. Starting with a cold furnace, it has been 
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proved that from 40 to 50 lbs. of brass can be melted down ready 
for pouring within an hour and ten minutes. In fact, to put the 
matter shortly, Mr. Tooth claims that he can melt brass at a cost 


of from 33d. to 4d. per cwt. with gas charged out at 1s. rod. per 
1000 cubic feet, 























A High-Pressure Muffle Furnace. 


Two patterns of burners are employed. The three-tube form 
used for the melting-furnaces is particularly quiet in action. The 
three tubes, through which the gas passes, meet in a cylinder, 
having inside it a cone, by means of which regulation of the air is 
afforded—the cone being merely screwed in or out as desired. 
The other type of burner, used for the muffle-furnaces, nearly 
resembles in the body a snail; its shape giving a rotatory action 
to the air and gas for the purpose of securing a perfect mixture. 
This action, of course, makes the burner somewhat noisier than 
the three-tube pattern. Regulationis secured in the same way by 
acone. The burners have been designed for application to all 

















A 150-lb. High-Pressure Melting Furnace. 


kinds of industrial purposes; and if it is desired to remove the 
combustion a distance away from the nozzle, this can be accom- 
plished by the aid of the air-valve or cone referred to. 

A point about certain sizes of the melting-furnaces is that they 
are fitted with a compact and simple lifting arrangement. By 
merely drawing a lever into a horizontal position, the cover of the 
furnace is raised and set in its raised position, and can then be 
swung clear to permit of the removal of the pot. One final word 
as to the muffle-furnaces. These can be raised to very high tem- 
peratures indeed ; and, with regard to the important point of 
uniformity of heating, the assurance is given that pyrometer tests 
have indicated that in practical use there is not more than 10° C. 
difference between the temperatures of every part of the furnace. 
The hope may be expressed that the battery of furnaces shown in 
the photograph will, when in operation at Messrs. Rothschild’s 
refinery, prove entirely satisfactory to all parties—to the firm 
using them, to the Commercial Gas Company, and to Mr. Tooth, 
whose hard work merits this reward. As a matter of fact, ex- 
perience already gained leaves no room to doubt success. 





LEEK GAS-WORKS EXTENSIONS. 


AT the recent meeting of the Institution of Municipal and 
County Engineers, which was held at Leek, a paper descriptive 
of “Leek and its Municipal Works” was read by Mr. W. E. 
BEACHAM, Surveyor and Water Engineer to the Urban District 
Council. The contribution was a lengthy one, and dealt with, 
among other matters, gas, water, and electricity supply and 
sewerage and sewage disposal. The remarks on the gas supply 
were as follows: 


In the year 1828, the town was supplied with gas; the works 
having been built in 1826 by a joint-stock company. The price 
for gas was 12s. 6d. per 1000 cubic feet, which, though it may be 
considered high, was less than was paid in Manchester at the 
time—viz., 14s. In the year 1845, the Commissioners, under the 
old Act, purchased the works for £6194; and under the 1855 Act, 
they became vested in the Improvement Commissioners—the price 
of gas being then 6s. per 1000 cubic feet, and the annual make 3} 
million cubic feet. Since then the works have been considerably 
enlarged ; and in the year 1898-9, consequent upon the increased 
demand, the whole works were rebuilt, on the most up-to-date 
principle, at a cost of £20,000. The annual make of gas has 
increased to tog million cubic feet; and the net price to con- 
sumers is now 2s. 2d. per 1000 feet. Up to the year 1g1o the 
streets were lighted free, and considerable sums handed over to 
the rates, though no charge is made for meters, and services are 
laid up to the houses free. Since 1903, the author has been 
responsible for extensions to the retort-house and coal-store, the 
erection of coal-handling plant buildings, including a subway 
under the county main road, and new offices, the latter having just 
been completed ; and it is claimed that the town possesses one of 
the most up-to-date gas undertakings in the county. 

Previous to the putting down of the up-to-date coal-handling 
plant, the coal used for gas making—about 10,000 tons per annum 
-—was carted from the railway company’s sidings to the works, 
and then by means of a winch was taken up an inclined way to 
the coal-store. It was only possible then to buy gas nuts; and 
the cartage was considerable, averaging 1s. a ton, as each load 
had to be weighed over the machine when passing into the works. 
It was originally intended to have an overhead transporter or 
conveyor; but in 1902 this idea was abandoned in favour of an 
underground one. The author, in conjunction with Messrs. W. J. 
Jenkins and Co., of Retford, the plant contractors, prepared plans, 
&c.; and the work was eventually carried out as follows: The 
railway company’s sidings were continued to a site adjoining the 
coal-breaker pit ; and now each truck is weighed as it comes in, 
and again empty as it goes out. The truck passes on to the edge 
of the pit, where a tipper, worked by a 22-H.P. gas-engine, comes 
up, and, catching the truck under the back axle, tips the contents 
into a hopper. The coal then passes through a breaker, where it 
is reduced to sizes suitable for gas making, and discharged on to 
an endless Balata belt, which travels up through a subway con- 
structed under the main road from the Potteries to Leek, into the 
gas yard, and thence to the top of the coal-store. 

The gas-engine works a capstan for moving the trucks from 
the siding over the weighing-machine, and to the breaker-pit, the 
tipper, breaker, and belting, and thus effects a great saving of 


labour in handling. The breaker-pit is 20 feet deep, built of Staf- 


fordshire blue bricks in cement; and the subway is 6 ft. 6 in. wide 
by 6 feet high, the side walls being 14 inches thick, with a semi- 
circular three-ring arch. The inclination of the subway is 1 in 
2'4. The floor is of portland cement concrete, with strengthening 
cleats every 15 feet apart. A flight of steps is formed in the con- 
crete on one side of the subway, leaving sufficient room for the 
standards supporting the rollers carrying the belting, so as to 
afford facilities for oiling the roller-bearings and give access to the 
plant from the gas-works yard, without coming out of the works. 

An engine-house encloses the gas-engine, which is one of the 
“ National ” type; and acorrugated roof with steel framing covers 
the breaker-pit and belting, from the outlet of the subway in the 
gas yard up to the coal-store roof level. The plant has been in 
use since 1907, and must have effected a great saving in coal 
handling, as it enables the Council to buy coal in the open market, 
and do their own crushing, and in conjunction with the appliances, 
such as conveyors and mechanical stokers, provided at the works, 
forms a complete system of coal-handling machinery. The cost 
of the plant and buildings amounted to £2650. 

The new gas offices adjoining the works, which have just been 
completed, contain on the ground-floor weighing-machine, atten- 
dant’s office, waiting-room, general office, and lavatory, and on the 
first floor the manager’s private office, laboratory, and photometer 
room. They are built with Accrington facing bricks and Roche 
stone dressings, and cost £625. 








According to the provisional programme for the forthcoming 
meeting of the British Association, Professor Burstall will read a 
paper dealing with “Solid, Liquid, and Gaseous Fuel” before 
the Engineering Section. 

The friends of Mr. Thomas May, Assoc.M.Inst.C.E., the En- 
gineer and Secretary of the Richmond (Surrey) Gas Company, 
will learn with regret that he has just sustained a bereavement by 
the loss of his fifth son (Alan), which occurred at“ The Poplars,” 
Richmond, last Wednesday. 
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OXIDE OF IRON PURIFICATION IN SULPHATE OF AMMONIA WORKS. 


Action of Sulphuretted Hydrogen on Hydrated Oxide of Iron. 


In the notice of the last report of the Chief Inspector under the Alkali Acts which appears elsewhere, 
reference is made to the further experiments carried out in the past year on the above-named subjects. 
It will no doubt be remembered that during the year 1911 a considerable body of data was collected 
with respect to the conditions controlling the oxide of iron purification process in sulphate of ammonia 
works, with a view to elucidating the cause of what is known as “ souring,” and to determining the 
factors that control the efficiency of the oxide in works where sulphiding and revivification proceed on 
normal lines. The results of this research were fully set out in the annual report for 1911, and were 
noticed in the “ JournaL” [see Vol. CXIX., p. 324]; but, in view of the importance of the subject, it 
will not be out of place to briefly summarize here the more important conclusions arrived at, before 
proceeding to discuss the results obtained by the further study of the subject. 


Three factors were found to control the efficient working of the 
oxide of iron purifying process to a marked extent— 

(1) Hydration.—A relatively highly hydrated oxide absorbs a 
greater weight of sulphuretted hydrogen before allowing gas to 
escape unabsorbed than the same oxide in a less hydrated form. 
Hydrated oxide, dried at 100°C., approximates in composition to 
the monohydrate—Fe,O;.H,O. On exposure to air containing 
water vapour, moisture is absorbed; on the other hand, a moist 
oxide loses moisture on exposure to dry air. Bog iron ore or 
revivified oxide partially dried at 25°C. (77° Fahr.), and containing 
about ro per cent. of moisture, is in a very suitable condition for 
sulphiding. 

(2) Temperature——The temperature most favourable for maxi- 
mum absorption of sulphuretted hydrogen, either with or without 
admission of air, lies in the neighbourhood of 60° C. (140° Fahr.). 
Oxide fouled at about this temperature in the laboratory gives the 
maximum yield of free sulphur, and a minimum of sulphur in 
other forms. At higher temperatures, soluble salts of iron and an 
increasing amount of disulphide (FeS,) are formed. The presence 
of ferrous sulphate and disulphide appears to confer upon the 
high-temperature products the peculiar properties associated with 
the word “sour ;” the oxide being then very inert towards sul- 
phuretted hydrogen, and at the same time showing little or no 
tendency to revivify on exposure to the air after fouling. 

(3) Air.—Presence of air (in the ratio of 2 vols. of air to 1 vol. 
of H.S) increases the efficiency of the oxide at all temperatures, 
ana is favourable to the formation of free sulphur and unfavour- 
able to that of ferrous sulphate when an excess of sulphuretted 
hydrogen is present. 

The following equations were submitted as explanatory of the 
sulphiding and oxidation stages in the purifier :— 


Sulphiding Stage. 
1.—Fe,O, a 3H.S = F.S; ae 3H,0. 
2.—Fe,O; + 3H.S = 2FeS + 3H.O+ S. 
3.—FeS + S = FeS.,. 
4.—Interaction, in part, of Fe,O; with FesS;, FeS, or FeS, to 
form FeSQ,. 
Oxidation Stage. 
1.—Fe,S; + 30 = Fe,O; + 3S. 
2.—2FeS + 30 = Fe,O, + 2S. 
3.—Interaction of FeS, with oxygen to form FeSO, and SO.. 
Interaction of SOs, air, and moisture in contact with 
hydrated oxide to form free sulphuric acid and ferric 
sulphate. 
4.—Interaction of FeSO, with hydrated oxide and air to {crm 
basic sulphates insoluble in water. 


A preliminary study of the conditions prevailing in purifiers in 
actual sulphate of ammonia works practice, however, failed to 
yield any data from which to draw reliable conclusions with re- 
spect to the cause of “souring” in general. As regards the cure 
for sourness, alternate treatment of the moist material with alkali 
or alkaline earth and exposure to air is found effective. 

The laboratory results summarized in the report for 1911 were 
obtained by treating hydrated oxide of iron (bog ore) with sulphu- 
retted hydrogen diluted with carbon dioxide, or with carbon 
dioxide and air, in a U-tube, and under conditions somewhat 
similar to those existing in works practice. During the year 1912, 
attention was directed to a study of the effect of treating various 
samples of hydrated oxide—pure oxide, bog ore, and artificial 
oxide—with excess of strong sulphuretted hydrogen in a closed 
vessel, and under conditions which permitted the rate of absorp- 
tion and total absorption of gas to be studied, with a view to de- 
vising a method for the volumetric valuation of commercial oxides 
with respect to their sulphiding properties. In addition to the 
laboratory experiments, temperature readings were obtained at 
one English works and two Scottish works (by the courtesy of 
managers), with a view to extending our knowledge of the condi- 
tions which favour the “ souring” of oxide. The results of these 
various investigations will now be considered. 


LABORATORY INVESTIGATION. 


ACTION OF SULPHURETTED HyproGceNn on HypRATED OXIDE OF 
IRON AND VALUATION OF 
OXIDES BY THE SULPHURETTED HyproGEN BuRETTE. 
The method consisted in treating a small weighed quantity of 
air-dried and moistened oxide (0°6 to 1 gramme oxide, containing 
15 to 20 per cent. of moisture) with excess of sulphuretted hydro- 





gen. The oxide was contained in a small glass cup floating on the 
surface of mercury in a laboratory vessel. The sulphuretted 
hydrogen was measured in a burette over mercury, on which it 
has no action at ordinary temperatures in the absence of oxygen. 
To eliminate air from the upper part of the laboratory vessel, the 
cup was made as small as possible, and the neck constricted some- 
what to fit a corresponding constriction in the cylinder enclosing 
it; and the body of air was further reduced by causing the mercury 
to rise in the annulus between the cup and cylinder to a fixed 
mark on the neck of the latter. By thismeans the working volume 
was reduced to about 15 c.c. under a reduced pressure of 760 — 
70 = 690mm. _It was displaced by carbon dioxide, or preferably 
hydrogen, before the sulphuretted hydrogen was admitted. By 
thus working with a constant volume of an inert gas in the labora- 
tory vessel, the contraction that ensues during the sulphiding of the 
oxide is made an exact measure of the weight of sulphur absorbed, 
as temperature and pressure corrections are insignificant for 15 c.c. 
of gas in comparison with the large volume of sulphuretted hydro- 
gen absorbed by the oxide (150 to 200 c.c.), and can easily be 
calculated and allowed for if desired. ' 

The earlier series of experiments made during 1912 were all 
carried out with a modified form of Bunte burette; the later ex- 
periments were made with a form of apparatus substantially 
similar to that shown in the accompanying illustration, which 
embodies the improvements suggested by experience. In principle, 
the two forms of apparatus are the same; but the second form is 
easier to manipulate, and gives the more accurate results. It will 
be convenient to describe the burette and its method of working 
before proceeding to discuss the experimental results. 


Sulphuretted Hydrogen Burette, and Hydrogen Filter. 


Figs. 1 and 3 are drawn to a scale of not quite one-sixth full 
size; fig. 2 is nearly a full size sectional drawing. __ 

The sulphuretted hydrogen burette consists essentially of the 
following parts: (1) Gas-measuring burette, water jacketed 
(capacity 250 c.c.) ; 250 c.c. to 240 c.c. narrow bore, 38 mm. long 
by 18°3 mm. internal diameter; 240 c.C. to 100 C.c. wide bore, 150 
mm. long by 34°5 mm. internal diameter; 100 c.c. to the top, 
narrow bore, 400 mm. long by 18°3 mm. internal diameter. 

The burette is provided above with a two-way gas-tap M (fig. 1), 
connected to the Mphuretted hydrogen generator through the 
1-piece J, and to the air through the oxide of iron filter A above, 
and on the right to a hydrogen Kipp and a laboratory vessel D. 
Below, the burette is connected, through a | -piece on the left 
with a mercury reservoir (internal diameter 58°5 mm., capacity 
350 c.c.), and on the right with a levelling-tube of narrow bore 
(8 tog mm. diameter). The levelling tube is placed immediately 
on the right of the gas-burette, and with the vertical axes parallel. 
A screw clip is placed on the rubber connection O (fig. 1) to shut 
off the levelling-tube when the mercury reservoir is raised to its 
full height during charging or emptying the burette. Otherwise, 
mercury would flow out at the open end. : ; , 

(2) Levelling Slide—A short slip of wood carrying a horizonta 
arm extending behind the gas-burette and levelling-tube, and free 
to move in a vertical direction with slight friction to prevent 
slipping. The centre of the slip carries a small square of looking- 
glass ruled horizontally with a line at the centre. Two = 
sponding lines are ruled on the paper surface of the arm. The 
line behind the levelling-tube is adjusted by trial to be at a 
slightly lower level than that of the line behind the burette, e 
allow for capillarity. At atmospheric pressure, when the image © 
the eye is seen to be bisected by the line on the glass, the on 
lines on the arm should appear to be tangentially placed er 
respect to the surfaces of the mercury in the two tubes at a 
positions of the sliding arm. : 6 

(3) Laboratory Vessel.—A glass cylinder 170 mm. long by 3 -_ 
internal diameter (capacity about 170 c.c), sealed at its lower 7” 
in mercury contained in an outer glass cylinder 120 mm. long by 
60 mm. diameter. The shape and dimensions of the laboratory 
vessel and oxide cup are shown in the sectional drawing D (fig. -- 
Attention is directed to the four glass knobs sealed on to the 
shoulder of the cup. These serve as stops, holding the cup 
centrally in position when at the top of the cylinder and — 
mercury to rise freely in the annulus toa fixed mark (/). — 
stops be omitted, gas is apt to be entrapped between the _ d od 
of the cup and the cylinder, and is difficult to displace. , sl : 
tube with stopcock B (fig. 1) is attached to the laboratory — 
at (b). This tube is useful for clearance purposes, and serves to 
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Fig 1. 


admit ether to the cup when the extraction of the sulphided material 
with carbon disulphide is desired. 

Sulphuretted hydrogen is slowly absorbed by rubber tubing. 
This necessitates special “ mercury ” joints at G and H (fig.1). A 
satisfactory joint is made by sealing on to the capillary tube a 
piece of glass about 35 mm. in length, and sufficiently wide to 
enclose the tube to which connection has to be made. The joint 
is made good by a rubber ring 10 mm. wide; the annulus above 
being filled with mercury (20 mm.), which protects the rubber 
from contact with the gas, and effectually excludes air. 

(4) Sulphuretted Hydrogen Generator.—A three-necked Woulfe 
bottle (capacity about 600 c.c.) fitted with rubber corks. Connec- 
tion on the right is made with a levelling bottle containing 20 to 
30 per cent. sulphuric acid, and provided in the neck with a small 
oxide filter; on the left with a 50 c.c. burette holding strong 
ammonium sulphide solution. A capillary tube connects the 
Woulfe bottle centrally with the gas-burette through the stopcock 
F. The ammonium sulphide should be prepared from strong 
ammonia free from carbonate, and kept in a well-stoppered bottle 
under a layer of paraffin oil; and 10 c.c. to 15 c.c. of the solution 
should yield sufficient gas for an experiment—z50 c.c. 

(5) Hydrogen Kipp and stoppered U-tube filled with solid caustic 
soda to remove moisture and traces of carbon dioxide, and witha 
plug of cotton wool at the exit end. 


Method of Operating the Burette. 


In carrying out an experiment, it has to be remembered that 
sulphuretted hydrogen acts rapidly upon mercury if oxygen be 
Present. Great care should be taken, therefore, that all the con- 


nections are tight. When emptying the burette of sulphuretted 








hydrogen after a sulphiding experiment, it is desirable to clear out 
the last traces of gas with hydrogen before admitting air to the 
burette. Omission of this precaution is apt to cause serious dis- 
coloration of the surface of the mercury. It is desirable also to 
work with a minimum of water in the burette. The hydrogen in 
the laboratory vessel will be in contact with moist oxide, and 
addition of water is unnecessary here. In the burette a small 
drop of water can be admitted by removing the stopcock M, if 
desired, to complete the saturation of the sulphuretted hydrogen 
evolved in the generator. 

The following procedure was followed: Lower the rising table 
and insert the cup in laboratory vessel D (fig. 1). All stopcocks 
being shut, open B and D, and raise the table until the cylinder 
touches the bottom of the outer vessel. Close B,and suck up the 
mercury to fixed mark (/:) by lowering the mercury reservoir and 
opening M;; reject this air through oxide filter A; finally admit 
hydrogen to the laboratory vessel to atmospheric pressure—about 
35 to 4oc.c.in all. _ Withdraw the mixed air and gas as before, and 
repeat the operation five times in all, leaving the mercury at fixed 
mark (/) and the hydrogen in the capillary connection G H at atmo- 
spheric pressure. The gas in D is then practically free from 
oxygen and at standard volume—i.c., about 15 c.c. under reduced 
pressure. 

All stopcocks being closed, prepare about 30 c.c. of sulphuretted 
hydrogen, pass it into the burette, and reject it through oxide 
filter A. Close K and prepare 250 c.c. of gas, transfer to the 
burette about 245 c.c., and bring this to atmospheric pressure by 
the aid of the sliding arm and levelling-tube. 

The sulphiding operation is then carried out by opening the 
stopcock D and admitting sulphuretted hydrogen freely to the 
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laboratory vessel, pressure being maintained at atmospheric in 
the system by suitable regulation of the mercury reservoir. After 
the first few minutes have passed, and when the absorption of gas 
has lessened, the residual gas is brought back into the burette, 
and then returned to the laboratory vessel once or twice to ensure 
admixture of hydrogen and gas. The rising table is then lowered 
somewhat, and the oxide left in contact with about 100 c.c. of gas 
for one hour, with occasional adjustment of pressure. The resi- 
dual gas is then brought back into the burette, and the volume 
rapidly read off under atmospheric pressure. The absorption is 
then allowed to continue as before. 

The weight of oxide taken should be such as to result, if 
possible, in a total contraction of at least 150 to 160 c.c. The final 
readings are then made in the narrow part of the tube, and 
greater accuracy ensured. But this is not an essential point, as 
the burette is graduated throughout. 

In the case of certain oxides—e.g., those containing carbonates 
—carbon dioxide is liberated in greater or less amount. When 
this occurs, analysis of the residual gas left in the burette may 
become necessary. It can be effected in one of two ways: 

(1) The whole of the residual gas can be discharged from the 
burette through C into the caustic soda solution, and the gas in D 
displaced by dilution with hydrogen repeated five times, as already 
explained, and the gas sent through the soda solution. The sulphide 
is then determined by N/r1o iodine, and the volume of H.S (0°C., 
760 mm.) calculated. The volume of CO, is obtained by difference. 
It equals the volume of residual gas in the burette, less the volume 
of H.S found as above. This method eliminates the volume of 
the laboratory vessel and contents from the calculation, but leads 
to slightly high results from the slow liberation of sulphuretted 
hydrogen dissolved in the moisture present in the sulphide; but 
this is small in amount. 

(2) The residual gas left in the burette at the end of an experi- 
ment, together with that in the capillary connections, is discharged 
through B into the caustic soda solution. A little hydrogen is then 
passed into the burette, and discharged through B to clear out the 
last traces of gas. Knowing the volume of the capillary connec- 
tions and of the gas space in D, the total amount of sulphuretted 
hydrogen left at the end of an experiment can be readily calculated 
from the iodine equivalent of the sulphide found. This method 
is open to the objection that the calculations are more trouble- 
some, and involve an exact knowledge of the volume occupied by 
the sulphided material, which is not a constant factor. 

The first method seems preferable, and is sufficiently exact for a 
technical method of analysis such as this. 


Determination of Approximate Volume Contents of Gas Space D for 
Temperature and Pressure Connections. 


The empty cup is placed in D, and the mercury sucked up to 
mark (h). The air is then displaced by hydrogen, as already ex- 
plained, and the hydrogen by moist sulphuretted hydrogen in the 
same way. Finally, connections and gas burette are cleared of 
sulphuretted hydrogen by admitting a little hydrogen, and dis- 
charging it through A. Distilled water is then sucked into B, so 
as to fill the capillary tube as far as connection with tube (b). 
About 40 c.c. of hydrogen are now passed into the gas burette, 
and the volume measured moist at atmospheric pressure. 

About 5 c.c. of normal caustic soda are then allowed to enter at 
Bb, and partially fill the cup D. As soonas absorption is finished, 
the level of the mercury in D is brought to (), and the volume of 
gas in the burette noted at atmospheric pressure; the gas is then 
returned to D, and again brought back into the burette and 
measured. If no change of volume is noted, the absorption is 
taken as complete. Hydrogen is then admitted to D, and the cup 
removed and its contents diluted and titrated with N/10 iodine 
in the usual way. An example will render the method of calcu- 
lation clear— 


Before absorption— 
Temperature of gas in laboratory vessel D, 8°4° C., 689°8 mm. 
Volume of hydrogen in burette, 7°3° C,, 761°8 mm. 





After absorption— 36°8 c.c, 
Volume of hydrogen in burette . . . . 26°8 ,, 
Contraction ... . . » 10°O CC. 
Volume of empty cup toneck. . 12°3C.Cc. 


Volume of water required to fill 
cup to neck with soda present. 6'9 ,, 





5°4 5, (volume of 
soda admitted). 
Total H,S absorbed . . . 15°*4C.¢. 








N/to iodine reduced by sulphide. 12°16 c.c. 
Whence, vol. H2S (0° C., 760° mm.}=13"6c.c. 
This 13°6 c.c. at 8°4° C. and 689°8 mm moist 

wouldoccupy . .» «© s+ » « « 15°6c.c. (as above). 





The gas space in D is therefore 15°5 c.c. (approx. with 
the cup empty). 
Deduct volume of oxide. . "Set. 





Net gas space during a sulphiding experi- 


ment. . . 15°O C.C, 


The hydrogen filter serves to carry out extractions of sulphided 
material with carbon disulphide or water in absence of air. It 
consists of the following parts: A glass cylinder (c) 100 mm. long 
by 44 mm. wide (capacity about 140 c.c.), fitted with stopcock (c) 
below, and closed by a rubber stopper carrying a hydrogen inlet 
tube on the left, and a stoppered glass tube (a) centrally with side 
tube (d) and stopcock. A small rubber ball (}) is attached to (d) 





on occasions when gentle pressure has to be applied. The stem 
of (a) is narrowed below, and slightly constricted at a point about 
20 mm. from the bottom. Cotton wool is inserted in the open 
end of the tube to serve as a filter. 

When operating the filter, anhydrous ether (sp. gr. *717) is ad- 
mitted to the cup in the laboratory vessel D, through stopcock B, 
at the end of an experiment, and after the residual sulphuretted 
hydrogen has been removed by hydrogen. The ether serves to 
exclude air from contact with the moist sulphide, and dilutes the 
water present in preparation for its removal in the hydrogen filter 
as a necessary preliminary to extraction of the sulphide with 
carbon disulphide. After removal of the cup to the filter (e), con- 
nection is made with C (fig. 1), and the air displaced by dry 
hydrogen; stopcock (c) being open on the filter to allow the gas 
to escape below; (c) is now closed, and the ether allowed to rise 
in (a), and is finally poured off through (d) by rotating (c) on the 
clamp that holds it. Fresh ether is then poured into (a), the 
stopper replaced, the rubber ball adjusted on (d), and gentle pres- 
sure applied to drive the ether down into the cup, (c) being opened 
momentarily to relieve the pressure in (¢). The ether is then re- 
moved as before, and carbon disulphide admitted and the extrac- 
tion repeated. Care must be taken that the carbon disulphide 
wets the sulphide. If contact is imperfect, a little ether should 
be added to the disulphide first admitted. Extraction is facilitated 
if a gentle rotatory movement be imparted to the cup. The ex- 
tracting liquid should be entirely driven up into the tube (a), so as 
to leave the sulphide dry before (ce) is rotated on the clamp and 
the liquid poured off through (d); but the gas should not be 
allowed to pass through the cotton wool. After extraction with 
carbon disulphide is completed, ether is again adinitted and re- 
moved as before. Treatment with hot water then follows; gentle 
suction being applied at (d), if necessary. The residue obtained 
on evaporation of the ether and disulphide is oxidized, and the 
sulphur determined as barium sulphate in the usual way. 

About 1 gramme of an oxide (containing 50 per cent. Fe,O;.H.O) 
is a convenient amount to take for a sulphiding experiment. 


EXPERIMENTAL RESULTS. 


The physical properties of bog ore and other oxides of iron 
used for purification purposes were fully discussed in the annual 
report for 1911, and the behaviour on sulphiding of a sample of 
natural oxide from the New Southgate Gas-Works was studied in 
detail both in the laboratory and the works. During these ex- 
periments, the want of a satisfactory method of determining the 
exact absorptive power of an oxide for sulphuretted hydrogen was 
seriously felt. The gravimetric method described by Lunge and 
Keane in “Technical Methods of Chemical Analysis,” Vol. II., 
Part ii., p. 722, has obvious defects. The procedure is given by 
the authors as follows: 

A portion of the sample which has passed through the ten-mesh sieve 
is placed in a weighed U-tube, which is again weighed to ascertain the 
weight of oxide taken. This is connected with a second U-tube con- 
taining calcium chloride, and the two tubes weighed together. A slow 
current of sulphuretted hydrogen from a Kipp or similar apparatus, 
previously dried with calcium chloride, is then passed through the 
U-tubes till these undergo no further increase of weight. Dry air is 
then drawn through the tubes to replace the sulphuretted hydrogen, 
and the tubes again weighed. The increase of weight gives the amount 
of sulphuretted hydrogen taken up by the oxide. The percentage ab- 
sorbed is preferably calculated on the dried oxide. It gives an indica- 
tion of the comparative value of the sample for purification purposes ; 
a convenient method being to compare the figure thus obtained, in all 
cases, with that found by the same treatment with a known and tried 
sample of good material. 

Such a method as this has the advantage of dealing with a large 
weight of material. But air is not effectually excluded; and no 
account is taken of carbon dioxide, which is freely liberated from 
some oxides and lost in the residual gases. Moreover, the method 
is not very suitable for determining the maximum efficiency of 
oxides which absorb sulphuretted hydrogen over a period of six 
or seven days. In purifiers which remain undisturbed for many 
days, the bottom layers of oxide are in contact with gas for pro- 
longed periods; and a measure of the maximum efficiency attained 
on exhaustive exposure to the gas is a desideratum. A gravimetric 
method with apparatus involving many parts, and necessitating 
disconnection for weighing from time to time, is open to criticism. 
The use of dry air at the end of an experiment to displace residual 
gases is inadmissible in exact analysis. A volumetric method has 
advantages; and it was for the purpose of devising such a method 
that much of the present work was undertaken. a 

It will be convenient to consider the results of the sulphiding 
experiments on oxide of iron in three groups in the following order 
and regardless of chronological sequence : 


1.—Pure hydrated oxide of iron (Fe,O;.H20). f 

2.—Pure hydrated oxide mixed with sodium or calcium cars 
bonate. 

3.—Natural and artificial oxides. 


(1) Experiments on Pure Hydrated Oxide.—The oxide was pre- 
pared by precipitating a warm solution of ferric chloride with 
ammonia, and thoroughly washing the precipitate with hot water 
to remove chloride. The wet mass was dried in bulk on a water 
bath in a porcelain dish, with occasional stirring, until granular. 
It was then ground to a somewhat fine powder and kept ina tightly 
stoppered bottle. 

In its physical properties, the oxide thus prepared resembled 
native oxide, but was redder in colour. Exposed to the damp air 
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of the laboratory, it rapidly gained in weight—7 per cent. in six 
days. As prepared, the oxide corresponded in composition to 
Fe,O3.3H2O ; dried at 100° C., to Fe,O;.H,O ; and after ignition, to 


Fe,0;. Thus— 
Loss of Water per 100 Parts ot 
Air-Dried Oxide, 
Found, Calculated. 
Atsee?C. . . 16'8 16°8 
At full red heat 25°1 25'2 


The oxide dried at 100° C. was very hygroscopic. The ignited 
oxide showed no tendency to combine with water, even when left 
in contact with it for 24 hours. Redried at 100° C., the weight 
was the same. The behaviour of this hydrated oxide towards sul- 
phuretted hydrogen closely resembles that of natural oxide. 

Sulphiding Experiments.—The sulphiding experiments were all 
made under the same conditions. The same weight of oxide was 
taken (0°6 gramme, air dried; 0°5 gramme Fe,O3.H,O) and of sand 
(o'5 gramme pure white sand), with sufficient water to bring the 
total moisture content of the mixture to about 14 per cent. Water 
is formed during the sulphiding operation (100 c.c. of H2S equal 
o°107 gramme water), and the total moisture present in the sul- 
phided material was therefore about 0°35 gramme. Sulphuretted 
hydrogen is soluble to some extent in water. A correction factor 
was obtained by means of a blankexperiment, in which 2 grammes 
of sand were moistened with 0:44 gramme of water and exposed 
to contact with sulphuretted hydrogen under conditions approxi- 
mating to those that existed at the end of an absorption—viz., 
residual gas containing 45 volumes of H,S and 15 volumes of 
hydrogen; and the amount of contraction was then noted at 
various temperatures. 

The results of two sulphiding experiments are given in the fol- 
lowing table. The average volume of sulphuretted hydrogen 
absorbed in one day was 374'6 c.c., and in two days 376°3 c.c. per 
gramme of oxide dried at 100° C. [air temperature 10° C.|, and is 
approximately that which is required by theory (376'1 c.c.) for the 
reaction— 

Fe,O0;.H20 + 3H.S = Fe,S; of. 4H.,O. 


Further slight absorption occurs if the period of treatment is 
extended ; but the volume differences are small, and approach the 
limits of experimental error. Possibly a small amount of hydro- 
sulphide is formed. 

It would appear, therefore, that a sample of pure hydrated 
oxide is practically sulphided on exposure to excess of sulphu- 
retted hydrogen for two days, and that 1 gramme of the oxide 
dried at 100° C. is the equivalent of 376 c.c. of H2S at o° C. and 
760 mm. on a two days’ test. 








H.S Absorbed at 0° C. 760 mm. by One Gramme 
of Fe,0,.H20. 





Period, 














A, | B. Mean Volume Absorbed. 

Cc, | Cts. |} CC. | sie a 
1 hour 302°6 | 312°4 307°5 81'°8 
2 hours + + + «| 933470 | 343° 338°5 go" 2 
Bu. we Sian aw ei i 349'0 357°4 353°2 94°0 
or e if ok Ae Sy 5 357'0 364°6 360'°8 95'°9 
Iday. 2. 1... we. 374 8 374°4 | 374°6 99°7 
SUNG &. Sw, es Rw SX 376'2 376°4 | 376°3 100°! 
3 Sy soe oe ee 377°2 377°0 | 377°t | 100°3 
ee —_ 377°4 | 377°4 | 100%4 
Rican. w “a. she i~« % 378'0 a= | 378°0 100°5 





Approximate analysis of sulphided product A :— 
o°6 gramme moist oxide = o'5 gramme Fe,0;.H,O. 
H,S absorbed, 189 c.c. = 0'2710 gramme sulphur. 





HS as Sulphur Recovered (Grammes). 




















_— | wis : | Disul- | 
Free. | aliens Sulphite. i. _— Total. 
| | other 
| Forms. 
In the sulphide . ‘0303 |S Nil | ‘ooo5 | | 
After oxidation (two ) 
days). « «| °2@85 . | F*O120 
Further oxidation Pp Oe | 
(one day) Trace | .. ee 
Total. *2588 | Nil Nil | "0025 | ‘0120 | *2733 
Per cent. of total | 94°7 | | ‘9 | 4°4 | 100 


acid to litmus, and contained a trace of ferrous sulphate. 

(2) Pure Hydrated Oxide Mixed with Sodium or Calcium Car- 
bunate——In this series of experiments 0°6 gramme of pure oxide 
was mixed with o'5 gramme of pure sand together with about 0:20 
gramme of the carbonate and o'15 gramme of water. The 
materials were intimately mixed in the glass cup and sulphided as 
before. After absorption ceased, the residual gases were passed 
into caustic soda solution, the sulphide titrated with N/10 iodine, 
and the carbon dioxide determined by difference, following 
method 2. 

Before setting out the results of typical experiments, it is neces- 





sary to consider the action of sulphuretted hydrogen on sodium 
and calcium carbonates acting alone. 

Action of Sulphuretted Hydrogen on Sodium Carbonate.—Results 
point to the formation of hydrosulphide and bicarbonate. Thus: 
0'1865 gramme Na,COs, 0°5 gramme sand, o'14 gramme water. 





Volume of H2S Absorbed at 0° C., 760 mm. 
{Air Temperature 9° C.]} 











Period. PERE ot a aed _ 

A. B. 

a c.c. c.c. 

10 minutes . 21°6 19°6 
30 ” 22°1 oo 

1hour . 22°8 20 2 
2 hours. 23°1 ae 

19 ” . 28°1 


The residual gases contained no carbon dioxide. The sulphided 
product was unstable in pure hydrogen, slowly decomposing with 
evolution of sulphuretted hydrogen. Possibly, reaction proceeds 
to partial completion, according to the equation— 

Na,CO; + H2aS = NaHS + NaHCO. 
Complete interaction would correspond to an absorption of 
39°4 c.c. H2S. 
Contraction found (19 hours) 28"1 - 

Action of Sulphuretted Hydrogen on Calcium Carbonate.—2 grammes 
of pure precipitated calcium carbonate and 0'07 gramme of water. 
Contraction in 21 hours, 0°3 c.c., at 9g? C. The residual gas con- 
tained no COz. Sulphuretted hydrogen would appear from this to 
be without action on moist calcium carbonate. 

(a) Pure Oxide of Iron and Sodium Carbonate—The materials 
were mixed, as before, with addition of pure sand and water: 
o°6 gramme of moist oxide (= 0°5 gramme Fe.0;.H.O), 0°5 gramme 
sand, o'1g1 gramme Na,COs, and o'11 gramme water. 

The earlier apparatus (unjacketed burette) was used in this 
experiment. The results, therefore, are approximate only, and 
the results of analysis of the sulphided product, similarly, have 
qualitative rather than quantitative significance. Air tempera- 
ture during sulphiding, 13° C. 

Total contraction measured in the burette 
Add volume of CO, liberated 


184°0 C.c. 
37°4 





Total H2S absorbed 221° 


= 0'317 gramme i ee 
In this experiment, the cup, after sulphiding, was filled with 
strong alcohol before removal from the laboratory vessel to the 
hydrogen filter. The alcohol was then removed, and the sulphide 
extracted with hot boiled water, and the extract exactly neutra- 
lized with N/2 HCl. On oxidation with N/10 iodine, the solu- 
tion became acid—showing that sulphite was present. The sul- 
phide was then oxidized by exposure to warm air as usual dried 
at 70° to 80° C.,and the free sulphur extracted with carbon 
disulphide, and the oxide subsequently digested with hot water to 
extract alkali and soluble sulphur compounds. The process of 
oxidation and extraction was then repeated twice. The results 
are as follows [Total sulphur as H.S absorbed, 0°317 gramme] : 


| H2S as Sulphur Recovered, in Grammes. 





























| Alkali |] 
Poesy Thio | Disul- | 
- ated as "| Sul- | Sul- | phide 
Na,CO,| Free. | sul- | phite | phate, | and | Total. 
| | phate. | | | Other 
} | |Forms.| 
| | — 
In the sulphide . . .| ‘oro| .. | Nil |-0003 | Nil | 
On oxidation (6days) . | ‘og4 |*2519 |'0357 | Nil 9a 006) 
Further oxidation (1 day) | Traces}*0075 |*0024 »» | draces| 
3 ” » | Nil [0006 |"0004) yy | yy 
Total. . . . *104 |'2600 |-0385 ‘0003 | Not ‘006! * 3048 
deter- | 
| mined. 
ed ‘jane ane eneas ——— 
Per cent. of total sulphur ) | 820 | 12°2 on 1'9 


(0°317 gramme) taken. j es | 





Total weight of sodium carbonate taken = 0'191 gramme. 





In the sulphide unacted on. o'o10 
Reacting 0° 181 

Alkali recovered on oxidation free 0°094 

os se as thiosulphate . 0'063 





Recovered 0° 157 





Sulphate and other forms by difference . 
Sodium carbonate (0°181) reacting is 
equivalentto. . . . . « «+ «+ 38'2¢.c., CO, 
In the residual gases found 37°4 é 
(b) Pure Oxide of Iron and Calcium Carbonate-—Taken for sul- 
phiding o’60 gramme oxide (= 0°5 gramme Fe,O;.H2O), 0°5 gramme 
sand, 0'2045 gramme calcium carbonate, and 0065 gramme water. 
The old apparatus was used. (Air temperature, 9° C.) 


0°024 





Total contraction measured in the burette 183°5C.c. 
Add volume of CO, liberated 20°S 5, 
Total H.S absorbed . 204°0O 


= 0°292 gramme sulphur. 


For total decomposition, 0'2045 gramme CaCO, would yield 
45°8 c.c. CO). 
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The following is an analysis of sulphide: 





H,S as Sulphur Recovered, in Grammes. 




















Reaction, 
na oe | Disul- 
seed F Thiosul-| Sul- phide 
| Free. phate, | phite. Sulphate. Rall Total. 
| Forms. 
a the — | Neutral) .. Nil | Nil |/Traces 
n oxidation) | Slightly) , ‘ 
(rday) . ./ lalkatine.| ‘2608 | “0090) |» 
Further oxida- }| | : 
tion (2 days) ! en | eet te 0063) «2 js 
Further —! = 
tion (1 day) ” 10 oor3 ” ” 
Further oxida- | ki 
tion (1 day) | 1» | "0010 | *0003 |, < 
Te *2738 | ‘org | Nil *0063 *2920 
Per cent. of 
total sulphur oe | 93 8] 4°! Nil 2°t os 100 
(0° 292) taken 

















Exact analysis is difficult when dealing with such small weights 
of material; but the results afford undoubted evidence that both 
sodium and calcium carbonate interact with sulphuretted hydrogen 
in presence of hydrated oxide of iron and moisture. The volume 
of H,S absorbed is in excess of that absorbed by pure oxide of iron 


—221'4 c.c, with Na,CO; present; 204'0 c.c. with CaCO;; 189 c.c. 
with oxide of iron alone (0°6 gramme moist). Further, carbon di- 
oxide is liberated in amount equivalent to the alkali decomposed, 
and on oxidation free alkali is formed, together with thiosulphate, 
sulphate, and free sulphur; and the rate of oxidation of the 
sulphided product is distinctly slower than with a pure product. 
These results are consistent with the formation of a double sul- 
phide of iron with soda or lime—say, Fe,S;.NaoS or FeS.Na.S. 
Such a body on oxidation might be expected to yield free sulphur, 
thiosulphate, and caustic alkali. Thus— 


2 Fe,S;.Na,S + 100 = 2 FeO; + Na,O + 6S + Na,S2Os, or 
2 FeS.NaeS a 70 = Fe,Os op Na,O +: 2 S + Na,S.Os. 


The sulphate present may be a secondary product. Such a re- 
action would yield half the alkali in the free state; and this was 
found to be the case with sodium carbonate—viz., o'094 soda 
recovered is approximately half 0-181 reacting. 

If a double sulphide is formed, the oxide of iron in the mixture 
should absorb its full equivalent of sulphuretted hydrogen, while 
the alkaline carbonate would absorb sulphuretted hydrogen and 
give off an equivalent volume of carbon dioxide. The total con- 
traction should be the same as with pure oxide, if the reaction 
proceeds to completion, and oxysulphides or other oxidized pro- 
ducts are not formed. It was found to be rather less. Thus: 


With sodium carbonate present . 
», calcium carbonate present . 
»» pure oxide . 


. » SBOCc. 
183°5 5, 
189'0 ,, 





Absorptive Power of Hydrated Oxides of Iron for Sulphuretted Hydrogen at Air Temperature. 































































































Naturat OxipeEs. ARTIFICIAL OXIDES. Conran Sees: 
Works A.|Works D.| Works A’| Works B’ Works D’. | Works G'Works A’ Works B’, a IW orks B,| Works D' 
xide. 
Sissis - - . 
: ; ? Fe,03. | ish 
Irish. | Material Material Y. 2Us | Irish 
Bog Irish Dutch Irish Bog Orel x Bog Ore.| + Arti- 
Ore. | Oxide. | Oxize, | Oxide. sonnet Winsiiiks Whes | H,0. J°°S | “ficial, 
Expt. 1. | Expt. 2. Expt. 1. Expt. 2. | 
Expt. No. I. i. i. IV. Vv. vi. | Vil Vill. IX, | X. Xi. Xi. | > <1 B 
Oxide per 100 parts, dried 100° C.— ! ; 
hs + 6 & + 6 m 6) & oe I'9 2°97 Es 2°0 se ot i 2 3°38 5°2 | 5°0 Nil. ee | Nil. 
OO” a es 59°2 | 51°8 44°8 44°8 61°2 61'2 | 51°3 59°1 52°6 | 52°6 100°0 ——ae 
Oxide per 100 parts, air dried (two | 
to three days)—Moisture, loss at | | | 
tas: 2 8. > 8, © oe ew Ir°o | 26°9 23°6 Ir‘o 9°7 o°7 { 39°23 13'0 14°7 14°7 16°8 3°4 | a°r 
Inert gas used to displace air Hydro- | Hydro- | Carbon | Hydro- | Carbon | Carbon | Hydro- | Hydro- | Hydro- | Hydro- Hydro- | Carbon | Hydro- 
gen. | gen. j|dioxide.| gen. |dioxide.|dioxide.| gen. gen. gen. gen. gen. [dioxide.) gen. 
Material sulphided contains mois- 
ture— | 
Percent. . . . . » « « «ff 20°4 | 26°9 23°6 22°8 18°8 21°5 | I9°2 21°3 20°3 | 20°3 14°2 23°0 | 22°4 
H,S absorbed per gram of oxide | 
dried at 1oo° C, | | | 
Contraction— 
thour ... . . 6.,0°C.] 1914 | 166°r | 152°5 | 127°3 .o 141°6 | 140°2 154°8 | 139°0 | 139°0 | 307°5 16'9 
2 hours . 99 196°3 | 172°4 156°6 133°2 154° 155°3. | 147°7 156°6 141I°O I4I‘2 338°5 | 19'9 
aS Aa eae ee " 198'9 | 175°r | 158°8 | 135°9 | 160°9 | 160°2 I5I*Il | 157°3 | 143°0 | 142°0 | 353°2 at 21°6 
4 Sy tet)? & ” 201°0 | 177°0O 160°3 137°4 165°7 165°7 | 153°4 es 143°5 142°9 360°8 go'r | os 
PROS set e328 ” 212°3 185°6 168°3 140°2 | 189° 188°5 | 165°9 161°8 146°4 | 145°2 374°6 raz*D | 20°S 
2 days . ” 216'9 185°0 170°5 149°6 197°3 196'°5 169'0 163 7 147°5 | 146°5 376'3 118°3 32°9 
ore Se es ” 219°I | 190°5 | 171°5 | 151°O | 200°8 | 200°1 171°4 oe +e 377° | 122°1 33°5 
sh Las a: ea 220°7 I91°8 ee 151°8 ae re ee 165°9 me ee 377°4 124°7 ee 
5 ‘ & * F ” 223°7 ee 171‘! ee 205°5 | 204°5 173°9 | 167°5 ee ° 378°0 | 128°4 35°3 
6 ” -- =| 193°4 oe 152°8 | 207°3 | 206°3 - ee vu . oe 129°2 360°! 
; a. es ” 224°4 | 193°9 153°2 | 208°6 | 207°3 | 175°5 7° : ° 36°4 
| | (8 days) | 
| | 
Total contraction + +f 224°4 | 193°9 171°! 153°2 | 208°6 | 207°3 175'5 167°5 147°5 146°5 | 378°0 J 129°2 | 36°4 
CO, evolved . cr., 0° C. 2°9 | 4°0 2°0 os ; os | ae 9°8 oe 17°38 we ee ee 
| 
| | 
Total HyS absorbed __,, 227°3 | 197°9 | 173°1 ~ | 180°4 | 177°3 oe 164°3 | 378°0 -» | 36°4 
H.S equivalent to Fe,03H,O taken at | 
oy ok © a a oe ee es 222°7 194°8 | 168°7 168°7 | 230 2 | 230°2 193°0 | 222°3 198'0 | 1980 | 376'0 oe 46°0 
‘* Efficiency ’’ of oxide found— | 
Four hours’ test = 234 X contraction} 55°7 49°0 | 44°4 38'1 45°9 | 45°9 42°5 . 39°8 39°6 | 100°0 24°9 
One day's test x ” 56°7 | 49°5 | .44°9 39°0 | 50°5 | 50°3 45°2 | 43°2 | 39°! 38°8 | ro0'o | 29°9 79 
Two days’ test = 223 xX ” 57°7 50°3 | 45°4 39'8 sa*4 | -$2°3 45'° 435 39'2 39°90 | r100°0 31'5 8°7 
| | | 
Five days’ test = a x ” 59°2 51°0 | 45°3 40°3 54°4 | 54'1 46°0 44°3 ee ee 100°0 34°0 9°3 
= , | ‘ : ; : 6 
Seven days’ test = 7°° x 59°2 ce 1» 40°4 55°1 | 54°7 46°2 ee es . 100°0 34°2 9 
9 | | (8 days) (6 days) 
Ditto corrected forCO, . . . .f 60'0 52°2 | 45'8 —— 47°5 46°9 ae 43°7 | 100°0 
Theoretical ‘‘ efficiency ’’ calculated aa : , : | oil Bae ¥ a 
from Fe,03H,O content of oxide 59°2 51°8 | 44°8 44°8 | 61°2 | 61°2 5t°3 ~ 52°6 52°6 | 100°0 | 9 























(3) Natural and Artificial Oxides.—Natural oxides absorb sul- 
phuretted hydrogen with extreme rapidity, but complete saturation 
is only effected after exposure to the gas for several days. Cal- 
cium carbonate is usually present in small amount in such ores, 
and on sulphiding partial decomposition occurs with evolution of 
carbon dioxide. The amount of this gas can readily be deter- 
mined and allowed for, if desired, by analysis of the residual gases 
left after sulphiding in the burette. In the case of certain arti- 





ficial oxides where alkaline carbonate is present, the evolution of 
carbon dioxide is very marked—indeed, the amount is such as to 
falsify theresults unless allowance is made for it. The point has 
already been referred to. . 

In cases where carbonate is present, analysis of the sulphided 
product after oxidation yields results similar to those already re- 
corded for mixtures of sodium and calcium carbonate with pure 


| oxide. The results of a number of analyses of both natural and 
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artificial oxides are brought together in Table A. The descriptive 
lettering at heads of columns—* Works A,” “ Works D,” &c.—is 
the same as that adopted in the tables given in the report for 1911, 
and relates to the same works.** For convenience of reference, 
the experiments are numbered I. to XIII. 

The following conclusions are drawn from these results with 
respect to the value of the volumetric method of determining the 
absorptive power of a given oxide for sulphuretted hydrogen. 

(I.) Rate of Sulphiding.—The rate in the case of natural and 
spent oxides is rather less than that with pure oxide; but the 
rates are sufficiently near to enable an approximate measure of 
the sulphiding value of an oxide to be obtained by a four-hours’ 
test. The percentage of total H2S absorbed in five days was: 


Period. Works A. 


Pure Oxide. 
ae ss ks.’ a go 95°5 
Cn: 6 eo 95 99 2 
pS ee 97 99'5 
ee ae ae ee 100 =n 100°0 

Total absorbed . ae ae 378'0 c.c. 


(II.) “* Efficiency ” of an Oxide-—We may define the “ efficiency ” 
of an oxide as the maximum volume of H.S, measured at 0° C., 
760 mm., that a given weight of oxide (dried at 100° C.) is capable 
of absorbing, calculated per 100 volumes of H,S absorbed by an 
equal weight of ferric hydrate (Fe,O;.H2O) under similar condi- 
tions. The results presented in Table A show that the “ efficiency ” 
of a given oxide can be accurately determined by a five-days’ 
test, and approximately by a shorter test. Thus (experiment I.): 

One day’s test . 


56°7 
Two days’ test . 5T'7 
Five days’ test . 59°2 
Seven days’ test 59°2 


On this basis, the theoretical maximum “efficiency” of an 
oxide expresses the amount of hydrated oxide of iron (Fe,O;.H,O) 


present per 100 parts of oxide dried at 100° C. Thus (experi- 
ment I.): 


Maximum “efficiency” calculated ( = 100 x 59?)) ey 
100 
Percentage of Fe,O;.H,0 in oxide ....... =592 


The actual “ efficiency” as found by experiment is, in general, 
much below the theoretical maximum deduced from the percent- 
age of iron present, indicating the presence of ineffective com- 
pounds of iron. 

(III.) Effect of Carbonate-—If present, sodium or calcium car- 
bonate tends to re-act, forming double sulphides with evolution of 
CO,. In the case of natural oxides, the amount of CO, is small 
and can be neglected in an approximate test. In the case of 
artificial oxides where carbonates are present, the amount is large 
and must be allowed for. 

WORKS TESTS. 

During the past year, the courtesy of managers enabled me to 
continue the series of temperature experiments at oxide of iron 
purifiers in sulphate of ammonia works begun in 1911, and re- 
corded in the report for that year. The previous tests were 
taken at two works where “ souring ” has rarely been noticed; at 
both, the oxide was revivified in situ by air injected with the foul 
gases. The highest temperature recorded at one of these works 
was 98° C. (208° Fahr.) and at the other 55° C. (131° Fahr.). At 
the former works, conditions were very unfavourable for efficient 
purification, and on occasions traces of sulphuretted hydrogen 
escaped unabsorbed. Atthe latter works, conditions were normal. 
A temperature of 55° C. is therefore consistent with efficient work- 
ing. It is interesting to note that 55° to 60° C. was also the tem- 
perature at which the oxide in the laboratory tube experiments 
showed maximum efficiency in respect of yield of free sulphur and 
absence of disulphide (FeS,), both in the presence and absence 
of air. 

Experiments during the year 1912 were made at three other 
works. At one of these works (Reading), “‘souring” trouble is 
never experienced; at the other two (Motherwell and Hamilton), 
‘“‘souring” has been more or less chronic. The results are of 
negative value only. In no case did the temperature of the oxide 
exceed 55° C., and no fact was observed which assists in throwing 
any light on the cause of “ souring.” 

Attention was drawn in last year’s report to Gedel’s conclusion 
with respect to the specific effect induced by the presence of 
ammonia in the reacting gases. Alkaline conditions are held by 
Gedel to be favourable to the formation of the desired product, 
Fe,S;; acid conditions, to the formation of FeS,. It is possible 
the presence or absence of ammonia in the saturator gases enter- 
ing sulphate of ammonia purifiers may have an important bearing 
on the question of “souring.” Moreover, in Scotland, where 
“souring ” troubles are frequently met with, the acid used in the 
saturators is not usually dearsenicated, as it is in England so 
frequently. It is hoped that during the present year opportunity 
may be found to investigate the character of the saturator gases 
at one or two typical works, and temperature records will also be 
made during the revivification of oxide outside the purifier if 
opportunity offers. 


TEMPERATURE OF OXIDE IN THE SULPHATE OF AMMONIA 
Works PorIFIER AT THE READING GaAs-WorKS. 


I am indebted to Mr. Douglas H. Helps, Assoc.M.Inst.C.E., for 
a very valuable and extended series of temperature records taken 








* See ‘‘ JOURNAL,” Vol. CXIX., p. 330. 





at Reading. There are at these works two purifiers placed side 
by side, with a dividing wall, and under one roof. One of the 
purifiers was used exclusively for the tests, and was charged 
afresh with a mixture of natural oxide and partially spent oxide 
from the gas-works. The latter material was in part taken from 
the water-gas plant, and contained much oily matter. The pre- 
sence of oil rendered analysis of the oxide a matter of great diffi- 
culty, and no satisfactory determination of free sulphur was 
possible. Temperature records were made over a total period of 
116 days, as follows: Period 1, purifier working 19 days, resting 
52 days; period 2, purifier working 19 days, resting 26 days. 

Two sets of three thermometers were inserted—one near the 
centre of the heap and the other at a distance of 3 ft. 6 in. from 
the side. In each set, one thermometer was placed with its bulb 
resting on the bottom grid, one 6 inches up, a third on the top 
grid. During each working period, temperature readings were 
taken every three hours on each day. During periods of rest, 
the number of readings was reduced to three, and finally to two 
per day. Both sets of thermometers gave somewhat similar read- 
ings. It is sufficient here to consider only the central group, and 
to present average readings—variations of temperature from hour 
to hour being very small. 

The area of the working purifier was 20 ft. by 22 ft. = 440 square 
feet, with a depth of oxide on each grid of 2 ft. 3 in.—a total 
depth of 4 ft. 6 in. The total volume of oxide was therefore 
1980 cubic feet, equal to 73°5 cubic yards, and weighed about 
49 tons. The oxide was undisturbed throughout the whole period 
of the tests. The gas liquor used in the tests was sampled from 
day to day by a stoppered bottle, and an average sample taken 
for analysis at the end of each working period. 


Period 1.—Purifier Working 19 Days, Resting 52 Days. 
Average sample of gas liquor used contained per 100 parts— 


Total NH, . 2°520 = 9°79 parts of (NH4)2SO,. 
CO. «© « + « «= 2°90 
HgS . . = «- « ~ 09256. 
HCy. ..... Nil. 


Whence the saturator gases contain per 100 vols.: CO», 87°8; 
HS, 12°2. 

The total-amount of liquor distilled during the 19 days was 
120,105 gallons, equal to 263 gallons per hour, or 258 lbs. of 
sulphate of ammonia; the volume of CO: evolved per hour (by 
calculation) was 514 cubic feet ; and the volume of H.S evolved 
per hour (by calculation), 71 cubic feet. Whence the “rate of 
fouling,” cubic feet HS per cubic yard of oxide per hour, was 
Y pasa Sc a ' ; 

As sampled, the oxide contained 15°6 per cent. of moisture (loss 
at 100° C.); after drying by exposure to air for two days, 3°4 per 
cent. The maximum absorptive power for the H,S (see Experi- 
ment XII.) was: 


Dried Moist Oxide 
Oxide. (15°6 per Cent.). 
Six-days’ test . . 1. . 2. 2 « © «© + ©) 634°2 = 28°8 


Pure Fe.03.H,0 . . . « «© « « « Ooo 


The results of the temperature observations are given in Tables 
A and B. The maximum temperatures attained at each level 
are in italic type. The marked rise of temperature (Table B) 


-which occurred on shutting-off the gas is attributed to the presence 


of adventitious air. 


Period 2.—Purifiery Working 19 Days, Resting 26 Days. 


Average sample of gas liquor used contained per 100 parts— 


Total NH; . 2°614 = 10°14 parts of (NH4)2SO,. 
COp «© «© = ow « « SH 
HgS « « «© © «© « O26 
) oe Nil 


Whence the saturator gases contain per 100 vols.: CO:, 88'2; 
HS, 11°8. 

The total amount of liquor distilled during the 19 days was 
117,575 gallons, equal to 258 gallons per hour, or 262 lbs. of sul- 
phate of ammonia per hour ; the volume of CO, evolved per hour 
(by calculation) was 497 cubic feet; the volume of H,S evolved 
per hour (by calculation), 66°5 cubic feet. Whence the “rate of 
fouling,” cubic feet H.S per cubic yard of oxide, per hour was 
66°5 + 73°5 =o'g1. The results are recorded in Tables C and D; 
and they are in agreement with those recorded in Tables A and B 
for Period 1. 

MOoTHERWELL Gas-Works. 


I am indebted to Mr. A. Mackay, the Engineer and Manager of 
these works, for the temperature records presented in Table E. 
‘“‘ Souring ” was a chronic source of trouble in the past when air 
was injected with the foul gases; but it has been less marked 
since the air supply has been discontinued and the foul gases sub- 
mitted to increased cooling. During the test, the purifier was at 
work for about 10 hours each day, and rested for 14 hours. The 
oxide used for the tests was virgin bog ore. It was delivered wet 
(38°3 per cent. moisture), there was no opportunity of drying it, 
and during the test the weather was very bad. Theconditions of 
the test were therefore exceptional, and the results afford no cri- 
terion as to the temperature reached by the oxide during periods 
of normal working. 

The purifier is open to the air. It is 12 ft. 6 in. square inside, 
with 2 feet of oxide on the grid, having an area of 156°25 square 
feet, and holding 312'5 cubic feet, equal to 11°6 cubic yards—the 


| approximate weight of oxide being 3 tons 10 cwt. 
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TaBLe A.—Temperature of Oxide at Centre of Purifier. 


[Period 1.] 





Average Temperature of Oxide, °C. 




























































































Date. | Bottom Grid. Top Grid. Remarks. 
| On Grid 6 Inches On Gri 
n Grid. Up. n Grid, 
June, 1912. 

Rhee) ahh. 6 | 17°O 17'0 | 160 Plant starts work 
a. 23°2 18°2 16°2 Purifier working 
. 28°3 22°6 16°2 ‘“ a 
ye 28°2 27°0 17'3 = me 
iv | 27.2 | 27°6 17°8 ” ” 
Bis 28°1 29°4 | 18°4 be s 
g. | 28°6 29°7 | %9°r " ” 

10. 28°9 29°9 | 19°8 | a x 

i; | 28°7 29°8 | 20°6 a oo 

=a | 28°2 28'9 20°7 ” » 

[iS . 28'1 29°0 zI°o oe nt 

i 27°3 28°6 20°9 ze a 

15. 26'9 27°9 20°8 ” ” 

16 . 26°7 | 27°7 20°7 = . 

17. | 26°9 | 27°9 20°0 ” ” 

i. | 26°6 | 27°97. | 20°97 = so 

19. 26 6 | 28°1 | BES le = 

20 . | 27°O | 29°! | ars ss a 

21 27°0 28°9 | 21°4 _ "i 

22. 27°! | 29°0 21°6 | Plant shut down 

Average {j 26°8°C.] 27°2°C.| 20°0°C. o< 
temperature \) 80°0° F.| 81-0? F.| 68°0° F. | 
| 
TABLE B. 
[Period 1, resting 52 days.] 
Average Temperature of Oxide, °C. 
anaes: Bottom Grid. | Top Grid. Pemarks. 
On Grid. | © 19S | on Grid. 
1912. 

June 22 27° 290 21°6 Flant shut down 
55 23, 28 - o2 Purifier resting 
1» 25, 26 36°2 38°8 24°2 + : 
1» 27, 28 374 37°7 24°4 = - 
»» 29 37°2 36°5 24°7 " ” 

July 1,2. | 36°8 36°0 24°I ” ” 
«. ede | 36's 34°8 23°8 ‘ ‘ 
» 5,6. | 36°2 33°5 23°5 - . 
» 8 | 35°0 32°5 24°0 ” * 
1» 9,10 35°0 2°2 23°5 * 
ah 2a 34°0 31°7 24°0 ‘ 
ee 33°0 31°0 =| = 24°0 “ te 
»» 15, 16 32°0 30°O, |) =—24°7 » » 
»» 17, 18 | 31°0 29°7 25°0 x © 
»» 19, 20 | 29°7 28°5 24°0 ” ” 
1» 22 28°0 27°0 | 22°0 si = 
11 23, 24 | 26-7 25°5 | 22°0 » a 
ss 25, 20 26°0 25'0 22°0 | % > 
» 27 . 25°5 24°5 2I°5 | ” 
so 230 | 25°0 24°0 20°7 | na .c 
»» 31, Aug. I | 24°0 23°2 19°7 ” * 

Aug. 2,3 | 2n°2 ay | Sy a eS 
” 4; 5 | sched aed 1 lle ” ” 
oh oF | @6°s 21°0 | 18°2 ~ * 
» 9d 21°2 eo°y | ~38"o os ss 
eae 20°5 20°0 | 17°5 “ & 
5 32, 3 20°0 19°00 | 17°0 Ss a 
a . ee | Plant restarted 

TABLE C. 
[Period 2, working 19 days. ] 
| 
Average Temperature of Oxide, °C. 
Date. Bottom Grid. Top Grid. Remarks, 
On Grid, | © Tythes | On Grid. 
| 
1912. | 

Aug.13 . . : 20°0 19'9 | 170 Purifier resting 
o 634 as ee os = = 
7. as 19'7 19'0 | 17°O Purifier working 
»» 16 2q4°r | = =21°4 | 17°3 ” ” 
| OF 20°7 25°2 | 17°9 ” ee 
» 18 26°7 25°0 18°4 * * 
~~ 26°6 26°90 18g | . *. 
1» 20 % 26°9 i an ee 
o» 2 26°2 27°1 19°5 | - - 
+ 22 26°2 26°9 | I19°2 | = “ 
» 23 260 26°3 | 19°3 - ” 
ae 26°! 26°8 | 19°9 i “5 
» 25 26°5 27°4 20°2 ” ” 
oS 26°4 27°6 20°2 - es 
= i 26°9 | 28°3 20°2 ae 5 
28 27°0 27°9 20°2 | ,, x 
» 29 26°6 27°6 20°4 | ” % 
1» 30 26°3 28°2 20°9 | a 63 
peat 26° 4 280 20°9 | 45 % 

Sept. 1 26°4 28°0 a0 | wy ” 
» & 26°3 28°3 210 + = 
“72 | ee oe . | Purifier resting 

; | | 26°0° C. | 26°42 C. | 19°6° C. 

Average temperature \ | 79°0° F. | 79°5° F. | 67°5° F. 





























TABLE D. 
[Period 2, resting 26 days.] 
Average Temperature of Oxide, °C. | 
Date. Bottom Grid. | Top Grid. | Remarks, 
On Grid. | —- On Grid. | 
1912. } 
ot ee ee 26°3 28°3 21‘o | Purifier working 
ee ee ar a 30°4 33°3 21°7 Purifier resting 
So 31°7 34 0 23°5 c. os 
Se a ee ee 32°0 34°0 24°0 os ” 
CD wdis. “=~ % 32°0 34°0 24°0 7 oe 
0 a 31°5 33°0 23°5 ” ” 
oS 31°0 32°0 23°0 is - 
Os ee ore - oe o% = ” 
= SD, 27 5 6. Ss 29°5 31°0 23°7 ” ” 
<~ SE ae 3S 28'0 29°5 22°0 ” ” 
| a aes 27°0 27°5 21°0 is me 
Se ee ee oe os ee * “a 
re 24°2 25°0 19°5 * ” 
ee: oo) + oe] 7 23'°5 19‘'0 ” ” 
i Res oe Se 22°5 23°0 18'0 ‘9 ” 











Three thermometers were used, and they were inserted in the 
oxide at the centre of the purifier—one resting on the grid, and 
the remaining two with the bulbs placed 6 and g inches up 
respectively. Observations were taken at about ten, one, and 
four o’clock each day. The results are averaged and presented 
in Table E. 

An average sample of the gas liquor used contained per 100 
parts— 


Total NHs . . . . 1'690 = 6'56 parts of (NH4).SO.4 
OSE 
H,S. oe wt a ee 
Mies ek tw we OER 


Whence the saturator gases contain per 100 vols.: CO,, 86°5 
HS, 12°6; HCy, org. 

The amount of liquor distilled during the five days’ (47 hours) 
working period was 9500 gallons, equal to 202 gallons per hour, 
or 132°5 lbs. of sulphate of ammonia; the volume of CO, evolved 
per hour (by calculation), 295 cubic feet; and the volume of H,S 
evolved per hour (by calculation), 42°9 cubic feet. Whence the 
“rate of fouling,” cubic feet of HS per cubic yard of oxide, per 
hour was 42°9 + 11°6 = 37. 

As sampled, the oxide contained 38°3 per cent. of moisture (loss 
at 100° C.); and after drying by exposure to air for three or four 
days, 19°2 per cent. of moisture (loss at 100°C.). Dried at 100° C., 
the oxide contained per 100 parts: Ferric oxide, Fe,O; = 46°1 
(= 51°3 Fe,O;.H,O). The maximum absorptive power for H,S 
[see Experiment VII.| was: 


Dried Moist Oxide 
Oxide. (38°3 per Cent.). 
Rist mage test. «5 6 5 4 68 ef 46°2 = 28'5 
Calculated from Fe,03.H,O content of oxide . . 51'3 
Pure Fe,03.H2O = 100. 


The oxide was still rising in temperature when the works tests 
ceased; the maximum temperature on the fifth day being 30° C. 
(86° Fahr.) at a point 9 inches above the grid. 











TABLE E. 
foe | Average Temperature of Oxide, °C. Number 
spheric | 
Date, | Tempera. popeag fi 
| ture,°C. | On Grid. | 6 In. Up. | g In, Up. 
IgI3. | | 
Jan.27. . $°3 22°0 29 3 aacyg 10 
a ee 4°4 aro. O6|)6 | (az7"0 28°0 | 10 
se 5'0 20°7. | = 26°3 | 27°3 } 8 
ee 5°6 20°0 | 26°0 a6°0 6 9 
oe 2°8 23°0 29°0 30°0 10 





HAMILTON Gas-WorKS. 


Mr. J. Ballantyne, the Engineer and Manager of these works, 
has been good enough to furnish me with an extended series of 
tests taken at the purifiers working in connection with the vacuum 
sulphate of ammonia plant. The purifiers are operated singly 
with alternate periods of rest; air being pumped into the idle 
purifier. The foul gases from the saturator pass through sul- 
phuric acid to remove the arsenic before going to the purifiers. 
“ Souring” is a chronic source of trouble at these works, and is 
imperfectly corrected by soda ash. The oxide used during the 
test was a mixture of artificial oxide and Irish bog ore, which is 
still in use after thirteen years’ work, during which time it has 
absorbed the waste gases evolved in the manufacture of 2600 
tons of sulphate of ammonia. . 

Each purifier is 18 ft. 6 in. by 16 ft. 6 in. inside, with 18 inches 
of oxide, having an area of 305 square feet, and holding 457 cubic 
feet, equal to 17 cubic yards, of oxide. As originally charged, 
thirteen years ago, the total weight of oxide used in the two purl- 
fiers was 21} tons. ‘ 

Three thermometers were inserted in the centre of the oxide as 
in the Motherwell tests, and three-hourly readings were taken. 
The results are averaged and presented in Table F. 
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An average sample of gas liquor used contained per 100 parts— 
Total NH3, 1°897=7°37 parts of (NH,4)sSO,; COs, 2°180; HS, 
0'245; HCy, o’o12. Whence the saturator gases contain per 100 
vols.: COs, 86°6; HS, 12°6; HCy, o8. The total amount of 
liquor distilled per hour was 65 gallons, equal to 121°5 lbs. of 
sulphate of ammonia. The volume of CO, evolved per hour 
by calculation) was 293 cubic feet; of H,S, do., 42°5 cubic feet ; 
of HCy, do., 2°5 cubic feet. Whence the “ rate of fouling,” cubic 
feet of H,S per cubic yard of oxide, per hour was 42'°5 + 17 = 2'5. 


Analysis of the Purifying Material before and after 11 Years’ Use. 
Virgin oxide, part of charge in 1902: Dried in air two days, 
moisture per cent. 9°7 (loss at 100° C.); dried at 100° C., oxide 
showed per 100 parts :-— 
Loss at red heat 
Silica and gangue . 
Ferric oxide (Fe,03) 
Difference si tet 
Max. absorptive power for H2S. (Experiments V. and VI.): 
Seven days’ test(mean) . . . . . 54'9) Pure Fe.O;.H,0 = 
Calc. from Fe.,03.H,O content of oxide. 61°2) 100. 

Mixed oxides after eleven years’ use in purifier, with occasional 
addition of 4 cwt. soda ash to correct acidity, with watering: As 
sampled from purifier, moisture per cent., 12; dried in air three 
days, do., 2°1; dried at 100° C., oxide showed per 100 parts :— 

Loss at red heat (sulphur removed). . 6°5 

Silicaand gangue . ... . 1°6 

Ferric oxide (Fe 03) 
Sulphur soluble in CS, 


32°4 

11°2 

55'0(= 61°2 Fe,O3.H,O) 
1'4 


9'8 (= 10'9 Fe,O3.H,0) 
8: 


78°4 
ce, ML te. ey ee o'r 
,, other forms (calculated as FeS,) 2°5(= 1°6 Fe,03.H,0) 
Ammonia (NHs) Sry o'r 
Carbon dioxide . ai tek ne nil, 
Rereemee- «kk 1'o 
Maximum absorptive power for H,S (see Experiment XIII.) : 
Dried Moist Oxide 
Oxide. (12 per Cent.). 
Seven days’ test. . . 9°6 <- 8°4 


Calc. from Fe,03.H,O content of oxide 10'9 ie 9°6 


The results of temperature observations are given below :— 


TABLE F, 





No. 1 Purifier. 


Date. Average Temperature of Oxide, ° C. 












































Remarks, pT ee er ae le an cei tt 
| On Grid, | 6 Inches Up. | 9 Inches Up. 
1912. | r 
Nov. 25 . .| Before starting. (14'0) (14'0) (15*0) 
» 25. | After starting . 19°3 17-3 17°3 
+ 26% | Working 28°2 31'2 31 5 
» 26. .| Resting . an oe ee 
” 4 “os ” 
2s. a ‘ ~ - aa 
28. .!| Working. 31°0 35°0 36°7 
» 29 me 36°3 43°3, | 45°7 
- ae .| Resting. .. . ae | ne | nis 
» go. . ” . ° . ° ee | 
sb - 
Dec. I. Ss . & &- « we | a | ae 
a Working. . . . 14°7 | to | 17°9 
” Se ” : 17°7 | 20°3 23°3 
‘SG coh Resting . a | ace oe 
, 4. ” . . P 
5 re 8 a : aie ua ais 
" 5 . .| Working. ai°7 270 28°8 
» Os of Ls 22°2 30°8 35°4 
a: (ORs | Resting. .. . ° on on 
a a Working. . . . 23°0 | 34°2 42°O 
ae Resting . ‘ ° 
Maximum temperature nein | 87°0°C. | 45°0°C. 48°0°C. 
during test. | 98°5° F. | 113 0° F. 118°5° F. 
-_ — — —_—— a - ——— 
No. 2 Purifier. 
1912 ~ ah ohn 7 
Nov. 25. .| Resting . oe es : 
eer a oe vs . 
oat ea he Bet Eas 2 4, ” a | ; 
, 26 Before starting. (240) | (24°0) | (25°0) 
» 27 - |) Afterotarting . . 29°3 26°3 25°5 
«. 20... s\) Werkine =. ce] 34'°0 360 | 32°8 
28. .| Resting. . . ee _ | ee 
» 29. Gee es és 53 | de 
“4° 20 Working . . .| 37'8 39°2 364 
1» 30 . o, soe 40°2 46°7 | 43°5 
1» gO. «| Resting . ae | x | +e 
ec. * s - | ie | = 
: ‘ ne = 4. Gt <2 3% ad sis 
py Boe | WORKIDE:. %e- |) > gar 37°4 34°0 
i ” ae 33°7 46°3 40°5 
oo tins Ge - | 35°0 52°3 47°5 
» 5. | Resting . ys - -* 
» 6. o : és 
oo. ae ae B: ep ic ee + | ai | ° 
a ee ” soe | 
” 7. . | ” | | | 
Maximum temperature reached | 41°0°C. | 55°0°C. | 50°0° C. 
during test. a | 106-0°F.) 131°0°F.|  122-0°F. 








In conclusion, it will not be out of place here to call attention 
to the interesting account of the working of the oxide purification 
process at the Stretford Gas-Works which was given by the 
Assistant-Engineer (Mr. J. Bridge) to the members of the Man- 
chester and District Junior Gas Association on the occasion of 
their visit to the works in February, 1912. The conclusions 
reached by Mr. Bridge as the result of practical experience with 
respect to the conditions most suitable for the efficient working 
of the oxide purification process—e.g., moisture content of oxide, 
temperature of sulphiding, rate and direction of flow of gas, the 
advantage of an alkaline treatment for sluggish oxide, and the 
specific effect of gaseous ammonia on the sulphiding process— 
are in harmony with views expressed in the annual report for 
1g1I, and serve to illustrate the importance of exercising scientific 
supervision over the sulphiding process. 


_ 


DISTANCE GAS LIGHTING AND EXTINGUISHING. 


A new appliance for lighting and extinguishing gas at a distance 
was described by M. Aublant in a paper at the last meeting of the 
Société Technique du Gaz. It is simply a small hydraulic valve 
actuated from a distance by the turning of a three-way tap. The 
gas has to be ignited electrically, by a flash-light or by palladium. 
The arrangement generally does not seem to possess any great 
advantages compared with the numerous inventions of a similar 
kind in existence. M. Aublant’s appliance, which is shown in the 
accompanying illustration, has the appearance of a Giroud rheo- 

* meter, and is about the same size 
(14 to 13 inches diameter and 14 
inches in height). It consists of 
a cylindrical box A, through the 
bottom of which passes a tube B 
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A AN Z carrying another tube C concentric 

4 4 A g to it. In the space between these 

B ru AN Y A tubes moves acap or cover D. A 
= AN. al small pipe E, connected by a flash- 

Pte By] light tube to a three-way tap, 

=z ey effects the lighting. With this tap 

= -Y branched on the gas service, it is 

EY possible to send gas under pres- 


sure into the appliance, or put the 
latter into communication with the 
outer air by chamber F. Level- 
ling is done by mercury. The appa- 
ratus is attached to the gas-pipe immediately under the burner it 
has to control. If, as in the diagram, the gas arrives by the pipe 
E, the mercury rises in the annular space, and closes the gas- 
passage. If, on the other hand, the interior of the appliance is 
put into communication with the outer air, the pressure causes 
the mercury to fall, and the gas passes freely from the service- 
pipe to the burner, where it can be ignited. 


FURNACE FIRING WITH HEAVY TAR OILS. 


The advantage of liquid fuels is particularly apparent where 
working is only intermittent, and plant has to be brought into use 
quickly. They are likewise useful for feeding machines of great 
output employed in foundries, &c.; and also for the fusion of metals 
requiring great purity, such as copper, brass, bronze, and certain 
special castings. In England and America, furnaces working with 
heavy petroleum or tar oil are much in use; but there are com- 
paratively few in France, where manufacturers are reluctant to 
undertake the trials necessary for each fresh application. 

At last month’s congress of the Société Technique du Gaz, 
M. Stein described two burners of his make—one intended for 
use with Ferguson furnaces, and in reality a small producer which 
allows of the complete combustion of the oil; in the other, which 
had been designed for furnaces of- small capacity, the oil, instead 
of being gasified, is simply vaporized by means of a jet of com- 
pressed air. The author compared the cost of heating by means 
of oil, by grate furnaces, and by producer gas. It was 3°65 frs. 
against 6°2 frs. with producer gas, and 3°29 frs. compared with 
6°07 frs. with coke. In a case where the working was intermittent 
(the furnaces being lighted about once a week), the figures were 
475 frs. for oil against 10°10 frs. for gas. It was considered that 
the superiority of the furnaces, due partly to the very slight 
radiation from them, indicated their use for all classes of inter- 
mittent or rapid work. 

In answer to a question put by the President of the Society (M. 
Boutan), on the subject of the very slight radiation indicated at 
1500° to 1600° C., which should be proportionate to the difference 
in temperature of the two walls and to its thickness (43 inches), 
M. Stein pointed out that, as the flames are directed upon the 
pieces to be heated, the masonry of the furnace, not being directly 
attacked, does not become very hot. Moreover, as the work of 
the furnaces is intermittent, the heat has not time to transmit 
itself to the masonry, which remains comparatively cool during the 
few hours itis in use. In the case of intermittent working, the 
employment of tar-oil furnaces does away with the cost of lighting- 
up and the loss of fuel left on the grate when work is over. 








* See ‘f JOURNAL,” Vol. CXVII., p. 362. 
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HINTS ON OPERATING SMALL GAS-WORKS. 





One of the papers read at the last annual meeting of the Iowa 
District Gas Association was on “ Improving Operating Conditions 
on Small Gas-Works;” the author being Mr. H. G. StiLLsons 
In the course of it he made the following remarks. 


Preventing waste of the raw materials from which we make 
our gas is, next to labour, the most important. For instance, too 
many checks cannot be made by the manager and his plant re- 
presentative. Examine the car before and after unloading the 
oil, looking after measurements and shortages, deleterious sub- 
stances, and specific gravity. Above all, take care in handling 
this, now the dearest of all the basic elements of gas manufacture. 
The oil must be followed and checked from the tank-car to the 
gasholder. Do not use even a trifle more in the set than is ab- 
solutely necessary. If you allow your gas maker to do so, it is 
waste pure and simple, and results in good money winging its way 
through the stack-valve, during blow and run, and depositing 
excessively in seals, drips, and relief holder. 

Here it is well to take up the waste of water-gas tar. It is used 
in different ways, such as burning under boilers or for paints, &c. 
Watch it and get the money out of it, as it is valuable. In this 
same way the coal, coke, and other materials must be handled— 
nothing being too small to escape your closest scrutiny; for leaks 
may exist where the most honest exterior appears. Careless 
charging of water-gas machines, coal-gas retorts, and furnaces 
can account for high costs. But here again consult your hand- 
book or data on gas manufacture. One of the hardest situations 
is when you know your apparatus is unbalanced, and has not 
sufficient capacity for more economical manufacturing costs. 
When this is the case, it is often cheaper to pay interest on enough 
money to put your plant in good proportion to your output than 
to continually lose by operating the old machinery. 

Next in order is purification, for, as the real gas man tells us, 
“ Next to no gas is dirty gas.” Most of us have four boxes, ar- 
ranged so that one can be cut out for change and leave one box 
always clean at the end of the series, and this one showing clean 
gas at the inlet, not at the outlet. This test means continuous 
exposure of lead acetate paper to a jet of gas. Calculate the 
cubical contents of your boxes (considering but three, if you have 
four); and if you have 5 cubic feet of oxide per 1000 cubic feet 
per day’s run (meaning the time that you are passing gas through 
the boxes) you should always have clean yas in front of the last 
box. If you do not, you are at fault in that you do not provide 
proper material, or do not change the oxide according to a regular 
schedule. 

Machinery is one of the places where we fail, no matter how 
particular we are. The manager cannot be going round the plant 
continuously ; but some of the machinery is running for at least 
12 hours daily, and much of it 24 hours, and is it always getting 
enough oil and care? Some men are glad to hurry away from 
their plants because they always hear a knock, a squeak, or a 
rattle ; and they say: “ Well, as that engine has run for five years 
with little care, I guess it will turn around a few years yet.” 

We all know the two stages of machinery—when it is in fine 
condition, and when it is broken down; but we do not know when 
it is really first ailing. Where there is much machinery, it cer- 
tainly pays to have a man whois handy and careful. For instance, 
the boilers. We all have either two or more, and a time when 
the one can be down for examination and repair, having a thorough 
washing at least once a fortnight or oftener. This washing must 
be regular, and recorded each time upon the manufacturing 
record. If you are too busy, have some responsible boiler man 
of your city there to criticize or repair, as the case may need. Do 
not allow inexperienced men to pass an opinion upon or repair 
the boilers. Flue scraping is imperative, and $1 put in a good 
scraper will.save many times its price in coal. But, after you 
buy one, see that the men use it, as there appears to be an idea 
that blowing the flues with steam does all that is necessary. This 
is a good supplement to scraping, but alone it will clog up the 
back end of the flues. Put the flue scraper through at least twice 
every twelve hours of full load on the boiler. 

The exterior and interior of your buildings not only give out- 
siders an idea of your management (who also may be fooled with 
a little whitewash and paint), but, most important of all, create a 
feeling among your men that you are careful and painstaking ; 
and they will attempt to do things in a neater manner. 

The manager should study carefully each morning the entire 
manufacturing data as compared with the previous day and the 
corresponding day in the preceding month. He will then be 
able to check errors and losses, and then correct them before it 
is too late, and will not be surprised by the regular monthly 
report showing things he did not know before. Put off nothing 
until themorrow. The procrastinator is always about a lap behind. 

While not exactly concerned with the good operation of the 
plant, it is well to mention that a recording pressure-gauge is in- 
dispensable; and no manager can afford to be without one. The 
manager of the small works is paid less and considered less than 
his brother with the large company, while his duties are of a more 
general and particular nature. This is probably one of the ironies 
of fate. Though his problems are at times well nigh his limits, he 
has the satisfaction of being one of the most important links be- 
tween the public and the gas industry, which ranks fourth in the 
great industries of the world. 





CORRESPONDENCE. 


[We are not responsible for opinions expressed by Correspondents.) 





Brick-Built vy. Moulded Retorts in Vertical Installations. 


S1r,—I gather from your “ Editorial Note” in the issue for the 8th 
inst., that some questions have arisen, and doubts prevail, as to the 
relative merits of brick-built and moulded retorts for vertical retort in- 
stallations ; and I venture to again call attention to the long-established 
practice in the Scottish oil industry of the use of brick-built retorts. 

When I first ventured, in January, 1906, to contribute to the 
“JouURNAL ” some articles upon the adaptation of the vertical retort 
principle to coal-gas manufacture, I referred to the Scottish practice, 
and the special form of brick employed was described. It was further 
pointed out that the wear and tear on the interior of such retorts had a 
tendency to reduce their substance—this being caused by the slipping 
of the charge—to sometimes from 2 to 3 inches in thickness from the 
original 6 inches. 

When I first had occasion to put up a small installation of vertical 
retorts in Edinburgh at the request of the Commissioners, I naturally 
followed this practice ; and in the issue of the “JournaL” for April 
12, 1910, there appeared some photographic illustrations, together with 
a description of the Edinburgh installation, communicated (in my 
absence) by Mr. Masterton to the “Informal Meeting” of Scottish 
Gas Managers. 

The illustrations on p. 110 of that issue, however, clearly show the 
form of the grooved-and-tongued brick composing the six retorts ; the 
central chambers illustrated being waste-gas flues with secondary air 
chambers on either side. The illustrations also show the methods 
employed for staying its structure (which in this case is only 44 inches 
thick) to resist distortion caused by the internal stresses, and the rise 
and fall due to expansion and contraction. 

This setting has been worked for a more or less lengthened period, 
and has a capacity of from 18 to 20 tons per day. Experience of its 
working conclusively establishes the superiority of the brick-built re- 
tort over the moulded form; and when one reflects upon the charac- 
teristics of both, some wonder arises in one’s mind as to the moulded 
retort ever being applied to such a purpose. 

Expansion and contraction are inevitable in any such structure. 
When the expansion can be distributed over a multitude of horizontal 
and vertical planes, it must be infinitesimal in extent and effect as com- 
pared with the same measure of expansion in an unjointed mass, which 
must in the first instance subject the structure to such strains as to 
cause unequal and large fractures more or less localized. 

In the case of the brick retort, the fractures are necessarily along 
the line of cleavage of the parts, and do not, therefore, interfere with 
the true form of the structure. When, however, the same measure of 
expansion takes places in a plastic built-up retort, it is impossible to 
foretell the line it will take, and, therefore, cross stresses in its struc- 
ture, and inequality of movement and form, are inevitable. 

Furthermore, in the case of contraction where the lines of expansion 
are uniform the lines of contraction will be similarly so; but where the 
lines of expansion are irregular, then the line of contraction is likewise 
irregular, and this in itself will produce additional fractures. 

I cannot illustrate my point better than by reference to structures 
which are common in every town—Vviz., brick-built chimney stalks. 
Those of us who know a little more about them know that there is 
often an inner lining of brickwork which is spaced apart from the body 
of the chimney and which will rise 100 feet or more in the form of a 
44-inch wall only. That brick-built chimneys of comparatively light 
construction have withstood stresses of every imaginable kind, internal 
and external, must be within the knowledge of any one who is likely 
to read these lines. Their stability under all these changing conditions 
is evidence of the correctness of my theory that a brick-built retort for 
verticals is right. 

Who would for a moment expect (say) a 20 feet or even a Io feet 
high chimney, built of a previously burned plastic mass, to remain in 
position for long after it was once put into operation. 

As to the gas-tightness of a brick-built retort as compared with the 
plastic-built retort, so far as this depends upon its structural character 
my own experience conclusively proves the superiority of the brick- 
built structure over the plastic-built structure—no doubt due to the 
simple fact that the line of cleavage, or cracks due to expansion and 
contraction, are more readily again sealed by the carbon resulting from 
distillation, whereas in the plastic retort the cracks may be anything 
from one-eighth inch and upwards. 

Our records show that, as compared with inclined retorts of plastic 
build, the nitrogen content, using the same coal and under similar con- 
ditions as to yield, is from one-third to one-half less in volume. 


Palace Chambers, Westminster, W. R. Heerinc. 


July 16, 1913. 
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Herr Korting on Gasholders. 


Sir,—With respect to your comments on my letter of July 15, 

The misunderstanding (a very pardonable one) has not been mine, 
but that of the writer of the article in the “ JournaL” for July 8. 
The article comments on Herr Ko6rting’s contention that a shallow- 
lift holder is “‘ harder to guide” than a deep one, in these words : 

“As to his [Herr Korting’s] point that a shallow lift is harder to 
guide than a deeper one of less diameter, Mr. Herring, the 
Engineer for the Granton holder, would say that the para- 
mount object of constructing gasholders with shallow lifts is 
to ensure the level ascending and descending of the inner lift 
when it is working alone.” 

If this comment means anything, it means that the “object of,” or 
reason for, making the inner lift shallow is to ensure its level working. 
This is a fallacy it would not be safe to pass over. Hence my letter of 
the 15th inst. 

But the writer of the article has evidently quite misunderstood 
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Mr. Herring, as further consideration of the extract from his book, upon 
which he appears to have based this assumption, would show. Mr. 
Herring says (I am quoting from your footnote to my letter) : 

“The principal object in the construction of gasholders with shallow 
lifts is to ensure the level ascending and descending of the 
inner lift when it is working alone.” 

Now this, when read with the context, although very vaguely ex- 
pressed, doubtless means the very opposite to the inference excusably 
drawn from it by the writer in the “JourNAL.” It means that the prin- 
cipal difficulty to be overcome when designing a shallow-lift holder is 
the tendency of the inner lift to get out of level when rising or falling 
alone; and it must be the object of the designer to cope with it. He 
recognizes the difficulty, and the extra care required in this case, as 
compared with deep lifts. 

Experience has shown, and instances might be cited to prove, what 
a mess one may get into, unless special care is taken in this respect— 
care which no gasholder of ordinary proportions (say, 1 to 4 or 5) ever 
demands. I do not recommend 1 to 7, as that is the outside limit for 
anything approaching economy or true working. 

Frying-pan holders (such as 1 to 7) are a decided mistake if they can 
be in any way avoided ; and Herr Korting is quite right on this score. 
There are circumstances, however, where it may be impossible or im- 
practicable to avoid them ; and East Greenwich was one of them. 

I think Mr. Herring is the gainer by the discussion, as, but for the 
fact that I drew attention to the fallacy he was represented as favour- 
ing, it would have been laid to his door by all who, like myself, have 
not read his description of the Granton gasholder. : 

Westminster, lap ok 1913. 5 FS, Saree. 


oo 


Practical Hints for Building Large Gasholders. 


S1r,—Allow me to refer to your article in this week’s issue and Herr 
Korting’s paper read before the German Association. 

It may be of interest to state that the holder in course of construction 
at Huddersfield is designed with five tiers of circumferential girders. 
The four lower ones are arranged to be fixed flat ; while the top tier is 
to be vertical. These girders are not designed with a view to their 
employment as inspection platforms, though they may occasionally 
happen to be in the correct position for such service, but to give 
greater stability to the structure as a whole. 

According to Herr Kérting, it would also appear that it is only 
necessary to inspect the cup and dips and guide-rollers when the holder 
is fully inflated, or when exactly two lifts or more are inflated. This 
may be so for (say) a half-yearly examination ; but accidents sometimes 
occur just in the position least anticipated. 

Mr. F. Southwell Cripps’s work on ‘“ Gasholders” is indispensable 
in the designing of gasholder framing ; and I should like to endorse 
your suggestion that he would kindly republish the same. To no one 
is the gas profession more indebted upon the subject of gasholders than 
to Mr. Cripps. 

Huddersfield, July 16, 1913. 





Epwarp A, HARMAN. 


—_— 





Jet Photometers. 


S1r,—We have noticed an article which appeared in your issue for 
July 8, p. 105, by Mr. A. Renfred Myhill, of Birmingham, entitled 
“The Jet Photometer as an Instrument for Testing Illuminating 
Power.” 

Mr. Myhill therein writing from an outside point of view apparently, 
discusses many aspects of a jet photometer which are, we are sure, 
common knowledge to nine gas engineers out of ten; but he also 
raises several points of objection to the construction of the instrument 
as ordinarily made and employed. 

Messrs. Carr and Nairne’s patent jet photometer (of which we are 
the manufacturing licensees) meets every objection raised by Mr. 
Myhill ; complies with every point which he notes as being essential ; 
and goes further in embodying ideas of which Mr. Myhill when he 
wrote his article took no cognizance. The possibility, for instance, of 
using a jet photometer as an approximate guide to calorific power when 
properly rated, and by the employment of a special calibration and 
scale, is one of the points covered by the patents of the afore-mentioned 
engineers. But the salient point—i.c., the constant testing of crude gas 
so that its finished value can be known within a minute or two—which 
Mr. Myhill refers to, is one which was originally covered by Messrs. 
Carr and Nairne. 

We think it only right to ask you to kindly publish this short com- 
munication in order that Messrs. Carr and Nairne should have the 
credit for the work they have done in the matter of jet photometers. 

ALEX. WRIGHT AND Co., LTD., 
per Joun F. SimmMance, Managing-Director. 

Westminster Palace Gardens, S.W., July 16, 1913. 


The above letter was submitted by Messrs. Wright and Co., in draft, 
to Mr. Myhill, and yesterday the following reply to it was received for 
publication. 


S1r,—I believe Messrs, Alexander Wright and Co. are writing to you 
(or have already written) on the subject of my article on jet photo- 
meters, recently published in the “ JouRNAL.” 

The article was written, of course, with reference to the ordinary 
type of jet photometer ; and it was intended to point out the fallacy 
of relying solely, or nearly so, upon the indication of a jet photometer 
as a guide to the quality of the gas, without making frequent tests with 
some other more reliable instrument, as a check on the jet readings. 
As Messrs. Wright say, it is quite possible that the knowledge may be 
common to nine out of ten engineers, but I have met “‘ No. 10” (for whom 
the article was intended) on so many occasions, that perhaps the 
advice is worthy of repetition. 

With regard to Messrs. Carr and Nairne’s patent jet photometer, I 
have had no practical experience of it. From what I understand of its 
construction, there is no reason whatever why it should not be an ex- 
cellent and a reliable instrument, in its place ; but while we are still 





burdened with a legal illuminating power standard, the gas must be 
tested from time to time, with parliamentary standards, in order to 
be safe. 

The epitome of my reply to Messrs. Wright is that my article re- 
ferred to the ordinary jet photometer, while their letter speaks of a 
special type which I have never condemned, nor do I intend to. I 
cannot do better than quote from their own catalogue and price list : 
“Neither the jet photometer nor the illuminating-power meter is of the 
slightest use where water gas is made.” This was a point on which 
I laid particular stress in my article; yet there are very many gas 
engineers who pretend to measure the illuminating power of their town 
gas (containing varying proportions of water gas) by means of the jet 
photometer. 

In conclusion, I should like to thank Messrs. Wright for their 
courtesy in sending me a copy of their letter before publication in the 
“ JOURNAL.” 


Birmingham, July 19, 1913. A. Hunvene Meme. 


The Recent Alleged Irregularities at Weston-super-Mare. 


S1r,—Will you have the goodness to insert the enclosed paragraph 
in your next issue, and much oblige, 
Weston-super-Mare, July 16, 1913. 





J. E. Norman, Chairman. 


[ENCLOSURE. ] 


It will be remembered that a short time since we reported certain 
irregularities (which were the subject of an inquiry by the Committee 
of Stockholders) on the part of a Director and an official of the Weston- 
super-Mare Gaslight Company. The name of Mr. E. L. Spreadbury, 
the Inspector of the Fittings Department, was mentioned ; and infer- 
ences were drawn detrimental to Mr. Spreadbury’s reputation. Since 
the investigation, additional evidence has been produced which tends 
to show that Mr. Spreadbury did not receive the full measure of justice 
he was entitled to. Under these circumstances, the Directors were 
prepared either to reinstate or compensate him. The Directors, how- 
ever, have received a letter from Mr. Spreadbury, stating he would 
prefer the latter alternative. The Directors desire to say that Mr. 
Spreadbury leaves their employ without the slightest imputation against 
his character or business ability. 








PARLIAMENTARY INTELLIGENCE. 


HOUSE OF LORDS. 


The following further progress has been made with Bills :— 


Scotch Bills read the first time and deemed to have been read a 
second time: Dunfermline District Water Order Confirmation 
Bill, Kirkcaldy and Dysart Water Bill. 

Bill read a second time: Barry Urban District Council Bill. 

Bills reported : Blyth and Cowpen Gas Bill, Liverpool Corpora- 
tion Fill, Pontypridd and Rhondda Joint Water Board Bill, 
Silloth Gas Bill, West Bromwich Corporation Bill. 

Bills read the third time and passed : Aberystwyth Corporation Bill, 
Bournemouth Gas and Water Bill, Local Government Pro- 
visional Order (Gas) Bill, Morley Corporation Bill, Titchfield 
District Gas Bill. 

The Barry Urban District Council Bill has been referred to a 
Select Committee, consisting of the Marquis of Winchester 
(Chairman), Lord Latymer, Lord Monson, Lord Farrar, and 
Lord Stanmore ; and they commenced sitting yesterday. 





<P 


HOUSE OF COMMONS. 


The following further progress has been made with Bills :— 


Lords Bills read the first time and referred to the Examiners: 
Aberystwyth Corporation Bill, Morley Corporation Bill. 

Lords Bill read a second time : Gas Orders Confirmation Bill. 

Lords Bills reported : Ebbw Vale Water Bill, Huddersfield Cor- 
poration Bill, Worthing Gas Bill. 

Bills read the third time and passed: Broadstairs and St. Peter’s 
Urban District Council Bill [Lords], Dunfermline Corporation 
Water Order Confirmation Bill, Dunfermline District Water 
Order Confirmation Bill, Leeds Corporation Bill [Lords], Llan- 
trisant Gas Bill [Lords], Tynemouth Gas Bill [Lords], West 
Hampshire Water Bill [Lords]. 


PROGRESS OF SUNDRY PRIVATE BILLS. 





The Unopposed Bills Committee of the House of Lords had before 
them last Tuesday, and sent forward for third reading, the following 
measures, 


Biddulph Gas Ordey.—This was included in a Confirmation Bill. 
Under the Order the Council take over the Biddulph, Bradley Green, 
and Black Bull Gas Company, and acquire all the powers of a statutory 
gas authority. The maximum price under the Order is 5s. 6d. per 1000 
cubic feet. 

Local Government Provisional Orders (No. 7) Bill.—This Bill contained, 
among others, the following: (1) Briton Ferry Order, which authorizes 
the Council to use additional lands for gas purposes. (2) Cleckheaton 
Order, which sanctions the borrowing by the Council for gas purposes 
of £50,000. (3) Wombwell Gas Order, which repeals and modifies the 
existing gas powers of the Council in some minor respects. The use 
of additional land for gas purposes is also authorized. 
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TUBE RAILWAY BILL AND GAS-MAINS. 


The House of Commons Committee who have been considering, at 
intervals during the past two or three weeks, the proposal of the Post- 
master-General to construct a tube railway from the east to west of 
London, dealt on Tuesday last week with the opposition of the Gas- 
light and Coke Company. There were, of course, a large number of 
other petitioners against the Bill. 


Mr. J. D. FitzGeratp, K.C., Mr. Ctone, K.C., and Mr, Sz_umper, 
were Counsel for the Bill. The Gaslight and Coke Company were 
represented by Mr. BaLrour Browne, K.C., and Mr. Pitman. 

Mr. D. Milne Watson, the General Manager of the Gaslight and 
Coke Company, said the proposed tube railway passed through districts 
in which the Company’s mains were laid ; and the question of the mode 
of construction and working of a line of this kind was a very impor- 
tant matter from his point of view. Any disturbance, however slight, 
was apt to cause the joints of the mains to go. 

The Cuairman (Sir G. Baring): Have you ever suffered damage 
from other tube railways ? 

Witness said that the construction in the case of the ordinary tube rail- 
ways was at such a depth that he did not think it was likely they had suf- 
fered any damage. His broad case against the Bill was not only that 
arising out of leakage from the mains there would be loss to the Company, 
but there would be danger to the public. His only desire wasto see the 
Company adequately protected. One of his great objections to the 
Bill was in respect of clause 6, which reads as follows :— 

(1) The railway may be worked by electrical power, and for the 
purpose of working and lighting the railway, and generally 
for the purpose of the Post Office, the Postmaster-General may 
lay down along the railway, and maintain and use, cables, 
mains, lines, and apparatus for transmitting electrical energy. 

(2) The Postmaster-General may transmit, transform, and use for 
the purposes of this Act electrical energy generated or trans- 
formed at any Post Office generating station or sub-station, 
and for the transmission of such electrical energy may lay 
down and maintain all necessary and convenient cables, 
mains, lines, and apparatus, and the Postmaster-General may 
enter upon, and open and break up, streets and other public 
places for the purpose, subject, however, to the following 
provisions and restrictions—that is to say : 

(2) He shall with all convenient speed complete the work 
on account of which he opened or broke up the same, 
and fill in the ground and make good the surface, 
and generally restore the street or place to as good a 
condition as that in which it was before being opened 
or broken up, and carry away all rubbish occasioned 
thereby. 

()) He shall in the meantime cause the place where the 
street or public place is opened or broken up to be 
fenced and watched, and properly lighted at night. 

(c) He shall pay all reasonable expenses of keeping the 
street or public place in good repair for six months 
after the same is restored, so far as such expenses 
may be increased by such opening or breaking up. 

(4) The Postmaster-General and any company, authority, or person 
having power under any Act of Parliament or Order con- 
firmed by Parliament to supply electrical energy may make 
and carry into effect agreements and arrangements for the 
supply of electrical energy to the Postmaster-General for the 
purposes of this Act, and for executing any works or providing 
any apparatus necessary for the purposes of such supply; but 
nothing in this sub-section shall authorize any such company, 
authority, or person to break up the surface of any pnblic 
street or place. 

This, in addition to giving the Postmaster-General power to work and 
light the railway, gave authority to use his electrical energy for all Post 
Office purposes, and to break up streets, which would include the light- 
ing of Post Office buildings, and the supply of energy for power pur- 
poses in those buildings. At the present time the Gaslight and Coke 
Company supplied a large quantity of gas to the Postmaster-General 
for the purpose of lighting and heating post offices round London. The 
bill for this last year amounted to £12,700; and he objected very 
strongly to the Postmaster-General obtaining powers under a measure 
of this character to compete with his Company for the supply of gas in 
this way. For the year before last, the bill of the Gaslight and Coke 
Company with the Postmaster-General was £11,800. In the year before 
that, it was £11,700. So that it was a growing account. Whatever the 
intention of the Postmaster-General might be, the fact remained that 
clause 6, as it stood in the Bill, enabled him to supply post offices all 
over London, and not merely on the line of the railway. The words 
in the clause which were strongly objected to were “and generally for 
the purpose of the Post Office,” which indicated that there would be no 
restriction upon the powers in the way complained of. If the clause 
were restricted to the lighting of post offices on the line of the railway, 
he would not have the same objection. Then, again, there was nothing 
in the Bill, if the Postmaster-General obtained the full powers he asked 
for, which placed him under the general law according to the Gas- 
Works Clauses Act or the Electric Lighting Acts. In the event of the 
Bill passing, these restrictions should be placed upon the Postmaster- 
General, who would be an ordinary trader, and should be subject to 
all the restrictions applying to ordinary traders. For instance, the 
Gas-Works Clauses Act required compensation for damage done, and 
it also gave the road authority jurisdiction as to the mode of breaking 
up streets; while under the Electric Lighting Clauses Act there were 
mutual powers given to owners of pipes to alter the position of each 
other’s pipes, and the conditions were laid down. None of these pro- 
visions were at present proposed to be applied to the Postmaster- 
General. Another matter to which he wished to draw the attention of 
the Committee was the clause relating to electrolytic action, There was 
a Model Clause dealing with this matter which the Postmaster-General 
always insisted upon in the case of other people, and yet in this instance 
he did not propose to apply it to himself. A clause had been suggested 





which gave a certain protection so far as it went in the case of elec- 
trolytic action; but it did not provide that the Postmaster-General 
should comply with the Board of Trade regulations in the matter, as 
was the case in the Model Clause. He did not wish to be put in any 
higher position against the Postmaster-General than he would be 
against other people; but he claimed that the ordinary Model Clause 
relating to electrolytic action should apply. Another matter was that 
gas-pipes should be placed in the same category as property in respect 
of compensation for damage done in the working of the railway, and 
there were precedents for this in several tube railway Bills. A further 
point was that at Finsbury Pavement the Post Office tube would pro- 
bably be under construction at the same time as the extension of the 
Great Northern and City Railway Company; and the Gas Company 
asked for protection against the Postmaster-General as well as the Rail- 
way Company in the event of damage occurring to the Gas Company’s 
pipes at this point. The suggestion was that there should be a right 
of claim against the Post Office, leaving the Railway Company and the 
Post Office to determine who caused the damage, if any. Such a clause 
had already been inserted in a tube railway Bill. 

Mr. FitzGERALD pointed out that the provisions of the Railway 
Clauses Act dealing with the disturbance of gas-mains had been incor- 
porated in the Bill, and suggested that this dealt with most of the points 
raised by the witness. 

Mr. BaLrour Browne contended that this was not so. The Rail- 
way Clauses Act referred to works by the railway company ; whereas 
the Gas Company required the Postmaster-General to do certain things 
in order to protect them. 

The CuarrMaN at this stage asked if it were not possible to agree on 
some of the details. 

Mr. FITZGERALD, in cross-examination, explained that there was no 
scheme on the part of the Post Office to extend their mains all over 
London for the purpose of lighting the post offices. The Postmaster- 
General, he said, merely wanted to light the post offices on the line of 
the railway ; and if by any chance a post office had to be extended, 
and further buildings taken, say across the road, then the right was 
taken to carry the mains there. Witness replied that crossing the 
street brought in all the difficulties of laying mains, and necessarily 
interference first with the Gas Company's business and, secondly, with 
the mains which were already existing. On the question of electrolytic 
action, Counsel explained the parliamentary position with regard to 
compensation—namely, that since the report of Lord Cross’s Joint 
Committee some years ago it was now the practice to insert a Model 
Clause to the effect that, provided the undertaker complied with the 
Board of Trade regulations, no action could lie against him for any 
damage for electrolytic action. No compensation could be claimed 
unless the undertakers had been guilty of default in not complying 
with the Board of Trade regulations. Under the proposed clause, 
however, the Gas Company could claim compensation if reasonable 
precautions were not taken. The only difference in this case was that 
the Postmaster-General would not be under the Board of Trade, which 
was another Government Department. Witness replied that his view 
was that unless the Post Office adopted the Model Clause, and came 
under the Board of Trade, compensation should be paid whether 
reasonable precautions were taken or not. He preferred, however, to 
be under the Model Clause, which the Postmaster-General always 
insisted upon in connection with others. 

Mr. BALFour Browne, in addressing the Committee, first referred 
to a remark by Mr. Fitzgerald in his opening speech—that the Post 
Office was in the same position as any other private trader in this 
country—namely, that it was open to him to lay mains for electricity, 
provided he did not leave his own land. This, however, was not the 
case at all. It was quite true that the Postmaster-General, if he chose, 
could generate electricity at St. Martin’s-le-Grand, and supply that 
building with electricity. But under the Bill, for the convenience of 
the Post Office, he was driving a tube all through London; and under 
cover of this tube he was carrying electric mains which would enable 
him to supply houses in the ordinary sense of the word—i.e., post 
offices. So long as he merely took the railway through London for 
the purpose of carrying the mails to various parts, the Gaslight 
and Coke Company could have nothing to say against the scheme 
if the country desired it, although it did not appear to him to be 
a very necessary scheme. And if the Postmaster-General desired to 
supply himself with electric current for driving the trains along the 
tube, he ought to be enabled to do so, and also for lighting the stations. 
Anything above this, he contended, was beyond the real meaning of 
the Bill. The Postmaster-General was now going to supply post 
offices over the tube stations, which were no part of the enterprise, and 
in this way he could deprive the Gaslight and Coke Company of a very 
valuable customer. Why should the Post Office be allowed to become 
a purveyor of light in London? Hitherto the gas and electric lighting 
companies had a monopoly, inasmuch as nobody else had the right to 
break up streets for the purpose of selling either of these commodities, 
and more particularly did he object now that Mr. Fitzgerald had 
intimated that he did not even only desire the powers to supply post 
offices along the route of the railway, but wanted to cross the road, 
Under section 6 there was no limitation ; and the Postmaster-General 
could break up streets all over London and supply electricity—a pro- 
posal which he asked the Committee not to sanction. The powers 
should be limited to the supply of electricity for working the trains 
and lighting the stations. In regard to bringing the gas-pipes within 
clause 17, ‘Compensation for Damage by Working,” he did not know 
why the Gas Company’s property, because it was in the roadway, 
should be distinguished from houses on the sides of the roads. Gas- 
pipes were liable to the same injury as was ordinary property; and he 
claimed the right of compensation if any damage was done. On the 
question of the electrolytic action, the general law was to the effect 
that the Board of Trade made regulations, and any contravention of 
these regulations was subject toa penalty. Here there was no penalty ; 
and he asked the Committee either to place the Postmaster-General 
under the Model Clause or give compensation. 

On Wednesday, in the course of his final speech on behalf of the 
Postmaster-General, Mr. FitzGERALD, dealing with the position of the 
gas and electric light companies, said that the powers of the Bill were 
simply to enable the lighting of post offices, which would necessarily 
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have to be over the stations to be constructed under the Bill, and, in 
addition, of course, to light any extension of these post offices, even if 
they might be on the other side of the street. If the Bill passed, he 
would bring up an amendment to carry this out. The Postmaster- 
General could undoubtedly light them much cheaper than the com- 
panies. With regard to electrolytic action, that was an important 
matter which certainly had been settled by the action of Parliament 
during the past ten to fifteen years. The point really was that the 
Postmaster-General, like a tramway company or an electric lighting 
company, obtained powers to use electricity; and unless certain pre- 
cautions were taken there would be an escape of electricity, to put it 
in general language, which might cause electrolytic action to gas or 
water pipes. If certain reasonable precautions were taken, however, 
there was no liability for compensation. The Postmaster-General, 
under the Bill, would have just as much right to the use of the streets 
as the existing companies ; and there was no reason, so long as he was 
not negligent, why he should pay for damage by electrolytic action. 
It was not possible to prevent it absolutely. The recommendation of 
Lord Cross’s Committee had, as had already been stated, resulted in 
the drafting of a standard clause, and the substance of it was that pre- 
cautions stipulated by the Board of Trade had to be adopted. If this 
were done, no compensation could be claimed. The Postmaster- 
General, under his proposed clause, intended to do exactly the same, 
and, indeed, in one point this clause was more favourable to the gas 
companies than the ordinary clause. The Postmaster-General was to 
be put under an absolute obligation to take all reasonable precautions, 
If he did not, then he would be liable for damage; and the damage 
could be recovered from him by action. The only substantial matter 
in which the proposed clause differed from the Model Clause was that 
in the latter it was the Board of Trade who laid down what the reason- 
able precautions were to be. But the reason that this had not been 
inserted in the Bill was that as between Public Departments he was 
informed it was not usual for one Department to be put under the 
control of another. In other respects he contended that the opposition 
was in a more favourable position than under the Model Clause. 
What the Gaslight and Coke Company had been asking would be to 
reverse the policy of Parliament for the last ten or fifteen years, and 
place upon the Postmaster-General an absolute liability for any damage 
by electrolytic action, whether caused by want of care on his part or 
not; and it would also reverse the general law, which did not place 
him under such an obligation. 

Mr. Pitman, interposing, said that the Gaslight and Coke Company 
asked for the Model Clause. 

Mr. FitzGERALD replied that in his opinion the proposed clause of 
the Post Office was more favourable than the Model Clause. 


Consideration of Clauses. 


The consideration of clauses occupied the Committee during part of 
Wednesday and Thursday. One or two of the points raised by the 
Gaslight and Coke Company were covered by decisions on other peti- 
tioners’ clauses. For instance, the Great Eastern Railway Company 
wished to put the Postmaster-General under a similar clause with 
regard to electrolytic action as that outlined on behalf of the Gas 
Company—namely, that either the Model Clause should be inserted in 
the Bill, or that the Postmaster-General should be under an absolute 
liability to pay for any damage which might be occasioned, irrespective 
of whether reasonable precautions were taken or not. 

The Committee refused to insert this clause for the protection of the 
Great Eastern Railway Company, and, obviously, this decision applied 
equally to the opposition of the Gaslight and Coke Company in this 
matter. Below is given the clause which will go into the Bill :-— 


Provisions as to Use of Electrical Power. 


The following provisions shall apply to the use of electrical 
power for the purpose of working the railway, unless such power 
is entirely contained in, and carried along with, the carriages :— 

(1) The Postmaster-General shall employ either insulated re- 
turns or uninsulated metallic returns of low resistance. 

(2) The Postmaster-General shall take all reasonable precau- 
tions in constructing, placing, and maintaining his electric 
lines and circuits and other works of all descriptions, and 
also in working the railway so as not injuriously to affect 
by fusion or electrolytic action any gas or water pipes or 
other metallic pipes, structures, or substances, or to inter- 
fere with the working of any wire, line, or apparatus of 
any company or authority supplying electrical power 
under statutory powers, and from time to time used for 
the purpose of transmitting electrical power or the cur- 
rents in such wire, line, or apparatus. 

(3) At the expiration of two years from the opening of the rail- 
way the provisions of this section shall not operate to give 
any right to claim in respect of injurious interference with 
any electric wires, lines, or apparatus, or the currents 
therein, unless, in the construction, erection, maintaining, 
and working of such wires, lines, and apparatus all 
reasonable and proper precautions, including the use of 
an insulated return, have been taken to prevent injurious 
interference therewith and with the currents therein by or 
from other electric currents. 

(4) If any difference arises between the Postmasier-General and 
any other party with respect to anything in this section 
contained, such difference shall, unless the parties other- 
wise agree, be determined by an arbitrator to be appointed 
by the Board of Trade, and the costs of such determina- 
tion shall be in the discretion of the arbitrator. 

With regard to the question raised by the Gas Company and some 
others as to preventing the Postmaster-General from supplying elec- 
trical energy for lighting post offices other than those on the direct 
line of route. 

Mr. FitzGERALD, on behalf of the Post Office, offered a clause, which 
the Committee decided to put in, to the effect that electricity shall be 
supplied only for working the railway and lor lighting post office pre- 
mises along the route, and within 50 yards. 

The CuairMan, with regard to clause 6, given above, pointed out 








that the Committee thought the words objected to by the Gaslight and 
Coke Company “and generally for the purposes of the Post Office” as 
being too wide, and suggested that other words should be inserted. 

A clause put in for the protection of the Gaslight and Coke Com- 
pany, practically by agreement with the Post Office, was to the effect 
that the Postmaster-General shall not raise or alter the position of any 
mains belonging to the Company in such a manner as to leave them at 
a depth of less than 3 feet or more than 5 feet from the surface. 

Some discussion took place with regard to a proposal on behalf of 
the Gas Company that the Postmaster-General should submit to a 
clause, very generally put into Tube Railway Bills, penalizing him to 
the extent of {10 per hour in the event of any cessation of supply of 
gas to consumers through interference with the Gas Company’s mains. 
This was strongly resisted on behalf of the Post Office, for whom Mr. 
Szlumper offered to insert a clause providing for the payment of com- 
pensation in such a case, instead of the absolute penalty being inserted 
in the Bill. For the Gas Company, however, it was pointed out that 
compensation would involve the necessity of proving the extent of the 
damage before the amount of compensation could be fixed ; and even- 
tually the Committee decided to insert the clause asked for. 


<> 
—_ 


MIDDLESBROUGH EXTENSION. 


Gas Companies’ Opposition. 





HOUSE OF COMMONS COMMITTEE. 
(Before Colonel Batuurst, Chairman, Siy GEORGE AGNEW, Mr. 
O’Douerty, and Mr, SAMUEL SAMUEL.) 


The inquiry into the proposed extension of the Middlesbrough 
municipal boundaries [see ante, p. 187] was continued last week ; but 
the bulk of the evidence was on general matters and not specific- 
ally on the gas question. It was not until Wednesday that the official 
witness for the Corporation to deal with the gas position came before 
the Committee; and on Thursday, as will be seen below, the whole 
position was considerably modified by an intimation from the Chair- 
man as to the opinion of the Committee so far as the case has gone at 
present. 


Counsel for the Bill were Mr. BALFour Brownz, K.C., Mr. W. J. 
Jeeves, and Mr. W. Heptey. The South Bank and Normanby Gas- 
light and Coke Company were represented by Mr. Cope, K.C., and 
Mr. Nixon; while Mr. G. W. Baivey appeared on behalf of the North 
Ormesby Gas Company. 

Mr. J. Calvert, the Chairman of the Gas and Electricity Committee 
of the Corporation, spoke as to the charges for gas in Middlesbrough 
as compared with the outside districts, which have already been given. 
In Ormesby, if the consumers were charged the same price as in Mid- 
dlesbrough, they would effect a saving of £ 1896 per annum ; while with 
regard to South Bank the similar saving would be £3186. 

In cross-examination by Mr. CLopg, on behalf of the South Bank 
and Normanby Company, the point was emphasized that the Middles- 
brough Corporation, although they had had powers to supply gas in 
the Company’s area for 46 years, had never thought fit to exercise 
them. Counsel also drew attention to the possibility open to the Cor- 
poration, if the extension of the Order were granted, of immediately 
starting competition with the Company, with a view to depreciating the 
value of their undertaking when the question of purchase arose later, 
as it undoubtedly must do. 

Witness said that, in his opinion, the Company ought not to be pre- 
judiced by the extension; but, on the other hand, they should not be 
put in a position to be benefited by anything done under the present 
Order. He agreed with Counsel that the Corporation could do as was 
suggested in the matter of depreciating the Company’s undertaking 
with a view to ultimate purchase, but said that the Corporation had no 
intention of competing. At the same time, he quite realized that the 
mere extension of the Corporation's powers under the new conditions 
might prejudice the Company in the question of sale. 

Mr. CLopeE put it to witness that the practice of Parliament was to 
repeal such old unexercised powers, and that he was going to ask the 
Committee to do so in this case. 

Mr. JEEveEs, for the Corporation, said he was authorized to state 
that while they regarded the existing gas powers as of importance to 
them, yet there was no desire to depreciate or appreciate the Gas Com- 
panies’ undertakings. Therefore he would be willing to have a clause 
in the Order repealing the Corporation’s existing gas powers, on con- 
dition that the Companies agreed to sell their undertakings (say) within 
the next two sessions of Parliament on the terms of the Lands Clauses 
Act. The conditions, of course, would be that the Gas Companies 
would not be affected either one way or the other in the matter. In 
other words, the arbitration for the purchase would take place exactly 
as if the conditions were as they existed to-day—i.e., with full know- 
ledge of the Corporation not having competed with the Company in 
its area, 

Mr. BaiLey: Does that apply to both Companies ? 

Mr. JEEVES: Yes, certainly. 

Mr. BaiLey cross-examined briefly on behalf of the North Ormesby 
Gas Company, and rather suggested that the proposal to purchase, as 
made by Mr, Jeeves, would not altogether satisfy him. At any rate, 
the ratepayers of the district had not yet had the question before them, 
and it would be a serious matter to have such powers of purchase on 
the part of the Corporation hanging over their heads for one or two 
years, and then for the ratepayers to refuse to sanction the purchase. 
It would interfere with the raising of capital by his Company, who 
were at present at the end of their capital powers and would soon have 
to obtain more. 

Witness, in re-examination, said that the whole question of purchase 
had been relegated to the Parliamentary Committee of the Corpora- 
tion to negotiate on the terms indicated by Mr. Jeeves. 

Early on Thursday it was ascertained that negotiations for the pur- 
chase of the two Companies were in progress, and that, in fact, terms 
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had been arranged ; the announcement being left over to be made to 
the Committee later in the day. At the close of the proceedings, 
however, the Chairman made an important statement which rather 
modified the whole position. He informed Counsel for the Middles- 
brough Corporation that, with regard to the Eston and Normanby dis- 
tricts, the Committee were satisfied that the Corporation had not made 
out a case for their inclusion ; and it might be taken that the Com- 
mittee would not grant the Order in respect of these districts. This, 
of course, at once negatived the arrangement which had been come to 
with at any rate one of the Gas Companies; but the Chairman inti- 
mated that the Committee would like to hear the other Company. 

The position was left in a somewhat indeterminate position ; and 
eventually it was decided to adjourn the Committee until to-day 
(Tuesday). The one thing made clear by the Committee was that, so 
far as Eston and Normanby are concerned, the promoters have not 
made out their case. 


— 
—_— 


WATFORD ELECTRIC LIGHTING EXTENSION. 
Gas Company’s Opposition. 





HOUSE OF COMMONS COMMITTEE.—Tuesday, July 15. 
(Before Siy Witttam Howe tt Davies, Chairman, Mr. Brair, Mr. 
Haypn Jones, Mr. STEPHEN WALSH.) 


This Electric Lighting Provisional Order Confirmation Bill includes 
an extension to the electric lighting area of the Watford Corporation. 
It was opposed by the Watford Gas Company. 


Counsel for the Order were Mr. Vesey Knox, K.C., and Mr. 
TYLDESLEY JONES. Mr. CLopg, K.C., and Mr. A. M. Pappon ap- 
peared for the Watford Gas Company. 

Mr. VEsEy Knox explained that this was an Order granted by the 
Board of Trade for extending the limits of the electric supply area 
of the Watford Corporation to include the district of Abbots Langley 
and some parts of the rural district of Watford. None of the local 
authorities concerned were opposing ; the only opponent being the 
Watford Gas Company, who had power to supply gas in the portion 
of the Watford rural district which was being taken over, but not in 
Abbots Langley. The Gas Company opposed the present Order 
before the Board of Trade, but were over-ruled. An Electric Lighting 
Order was originally granted in 1897, and supply was commenced 
in 1899. Subsequently there had been one or two extensions of the 
borough boundaries, and the electric lighting area was made to coin- 
cide. In the year 1904, when certain extensions were added to the 
boundaries, the Gas Company succeeded in obtaining the insertion of 
the Northumberland clause. This was a most complete protection ; 
and if the Company had any complaint as to the way the Corporation 
electrical undertaking had been carried on, they could have taken the 
matter to Court. This had not been done, however; and perhaps 
their opposition now was because the electricity undertaking was very 
much more successful than it had been in its early years. In 1910, 
the profit was £274; in 1911, £791; in 1912, £2122; and in 1973, 
£1112. The reduction in the profits in 1913 was due to a reduction in 
the price charged, as it was felt that the gross profit of 9 per cent. on 
the capital expenditure, which was made in 1912, was too much fora 
municipal undertaking to make. The undertaking was developing 
rapidly in all departments, and particularly in the power demand. A 
number of new industries had been attracted to the town by reason of 
the cheapness of the supply. Public lighting had been, perhaps, 
developed a little too early in Watford—he was prepared to make this 
admission. At a very early stage in the history of the undertaking, 
separate mains for public lighting were laid throughout the district ; 
and to cover the capital charges as well as annual charges, the Coun- 
cilagreed to set aside for public lighting a fixed annual sum of about 
£4000, and at first this was a very heavy charge. This arrangement 
had now been abandoned, however, andthe ordinary system of charging 
so much per 50-candle power lamp substituted. The charge was 
£2 17s. 6d. per annum; and the policy now was to keep this fixed 
charge while increasing the total quantity of lighting. This had been 
increased from 16,000-candle power to 72,000 candles. Under the cir- 
cumstances, it was not surprising that a number of people in neigh- 
bouring districts were also anxious to have an electric supply. By 
section 6 of the Electric Lighting Act of 1909, the Council could supply 
in the outside districts with the consent of the Board of Trade; but a 
separate application had to be made for every consumer. In 1909, 
also, the Council obtained, in a Bill of their own, powers to supply 
over the border within a radius of 500 yards; but it was claimed that 
the General Act would enable the Council to go further afield than 
500 yards, with the consent of the Board of Trade. The Gas Company 
disputed this, and made an allegation of a breach of a parliamentary 
bargain; but this was not so. Asa matter of fact, one consumer was 
being supplied who was three miles away. The arrangement with the 
local authorities concerned was that in Abbots Langley the same prices 
should be charged as in Watford, as soon as 50 consumers were ob- 
tained ; and in the rural district of Watford, the same prices would be 
charged at once. It was therefore inequitable that the Gas Company 
should be allowed to appear before the Committee in order to try and 
prevent the people in these outside districts having a supply of elec- 
tricity. The present process of having to apply to the Board of Trade 
for permission to supply in each individual case was slow and cumber- 
some; and it was for this reason, coupled with the growing demand 
in the districts in question, that the Order had been promoted. 

After evidence had been called, indicating that there are a number of 
people outside Watford who want a supply of electrical energy, 

Mr. IW. F. Goodrich, the Chairman of the Watford Electric Lighting 
Committee, gave evidence. He said that the amount of money which 
the undertaking had received from the rates in the early years of its 
existence had been paid back with the exception of £96, and that the 
undertaking was now a very prosperous one. 

Mr. CLobe, in cross-examination, pointed out that the area of the 
Watford Council at present was only 3? square miles, whereas the dis- 
trict now proposed to be taken in was some 50 square miles. It would 





be 7 miles from the Council's generating station to the furthest point 
in the new area, The witness was unable to give any information on 
the details of the scheme, and contented himself by repeating that the 
Electricity Committee had been satisfied that it would be a commer- 
cially sound proposition ; otherwise it would never have been brought 
before Parliament. 

Counsel then went on to question witness with regard to the 
charge for public lighting, which represented a profit of 54 per cent. on 
the old basis and 40 per cent. on the present charge. It was to this 
that the Gas Company, as a ratepayer, objected ; for it made the profits 
of the undertaking wholely fictitious. Similarly large quantities of 
current were supplied to the various departments of the Council; the 
total representing one-third of the output of the works. Again, the 
rating of the electricity undertaking, with a capital of £102,559, was 
only £271; while the Gas Company, with a capital of £135,000, were 
rated at £1420. ‘ 

Mr, Vesey Knox, for the Council, said the rating was on the basis 
of.profits, and the rating of the electricity works had recently been 
increased to £600. 

Mr. CLoDE was proceeding to put further questions to witness on the 
general administration of the electricity undertaking when, 

The CuairmaNn remarked that the Committee did not wish to hear 
arguments as to whether gas or electricity should be used. ; 

Mr. Knox said that the Council had not overcharged the public 
services compared with the prices charged to private consumers using 
current for similar purposes; but if the Gas Company had any com- 
plaint, they had their remedy under the Northumberland clause. 
Having this remedy, he submitted the Gas Company were not entitled 
to go into these matters now. 

Mr. Cope said he was going to show that the provisions of the 
Northumberland clause had been entirely disregarded. After the 
Chairman’s ruling, however, he would go away from the subject at 
once. Hehad not intended to showthat electricity was worse than gas, 
but merely to point out that the price of electricity was unduly high, and 
the Council were now coming to Parliament to say what a successful 
undertaking they had, when in fact most of the profit was derived from 
the public services. Unless he could do this, a very valuable part of 
his case would be gone. 

The CuarirMAN said the Committee were generally agreed that this 
line of argument should not be pursued. 

Mr. CLope said he should, of course, bow to that ruling. 

The CuarrMan then put it to witness that the Council were coming 
to Parliament for these powers, and the intention was, as was often 
the case, to exercise them as the demand arose. 

Witness said that was so. 

Mr. CLope asked for the Engineer's report upon the scheme, with a 
view to seeing whether it showed a profit. 

Mr. Vesey Knox objected to this being given up on the ground that 
the report had not yet been before the Council. 

Witness, however, said he had no objection. 

Mr. Crone, having received a copy of the report, said that it would 
be looked into by his electrical experts. 


Wednesday, July 16. 

When the Committee met this morning, 

Mr. CLopE, on behalf of the Gas Company, said he would like to 
to make a statement with regard to the attitude of hisclients. He had 
had an opportunity since last night of carefully considering the ruling 
which the Chairman had given; and his clients had come to the con- 
clusion that, inasmuch as they would be precluded from going into the 
question of whether gas or electric lighting was better for Watford, 
also as to the overcharge for public lighting, and having regard to the 
Gas Company’s remedy under the Northumberland clause, they could 
not usefully prolong their appearance before the Committee. He 
would therefore withdraw so far as this House was concerned. 

Under the circumstances, only formal evidence was called on behalf 
of the promoters in support of the preamble, and the Order was sent 
forward for third reading. 








Hoylake and West Kirby Gas and Water Company. 


The report of the Directors and the accounts for the year ending 
June 30 (which will be submitted at the thirty-sixth ordinary general 
meeting of the Company) show that the balance at the credit of profit 
and loss, after payment of the dividends, and transfers to renewals and 
reserve funds, in respect of the year to June, 1912, is £2378, to which 
has to be added the net revenue for the past twelve months, £8472— 
making a total of £10,850. Deducting the interim dividend paid in 
January (£2600), there is available a sum of £8250. From this, the 
Board recommend the payment of the following dividends: 6 per cent. 
on the “ A” gas original capital; 4} per cent. on the “B” gas addi- 
tional capital ; 6 per cent. on the “A” water original capital; and 44 
per cent. on the “B” water additional capital. These will absorb 
£3899, and leave a balance of £4351. After transferring £300 to the 
water back-dividend reserve, £800 to the gas, and £250 to the water 
contingency and plant renewal fund, and adding £799 to the gas 
reserve fund, there is left {2202 to carry forward. The dividend 
scheme, together with the interim dividend paid in January, represents 
a total distribution, less income-tax, for the year of 10 and 7 per cent. 
on the “A” and “B” capitals respectively. The gas reserve fund will 
then stand at £3496. The Directors announce their intention of imme- 
diately paying a further dividend of 2} per cent. towards the deficiency 
in maximum dividend on the “‘A” water capital, for the year ending 
June 30, 1883. The quantity of gas supplied last year to private con- 
sumers and the public lamps was 63,300,480 cubic feet. The price of 
gas during the period under review was 3s. 4d. per 1000 cubic feet, less 
varying discounts; while the charge to users of prepayment meters 
was 4s. 2d. 





Newmarket Public Lighting Contract.—It was resolved at the last 
meeting of the Newmarket Urban District Council that the contract 
with the Gas Company for public lighting for ten years, from Septem- 
ber, should be sealed. 
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LEGAL INTELLIGENCE. 


HIGH-PRESSURE GAS-LAMP PATENT LITIGATION. 


HIGH COURT OF JUSTICE.—CHANCERY DIVISION. 
Tuesday, July 15. 


(Before Mr. Justice ASTBURY.) 


James Keith and Blackman Company, Limited, v. Tilley High- 
Pressure Gas Syndicate, Limited. 
This was an action to restrain infringement of plaintiffs’ letters 
patent No. 28,360 of Dec. 24, 1907. Defendants denied infringement, 
and further alleged that the patent was invalid. 


Mr. A. J. WALTER, K.C., Mr. Corerax, K.C., and Mr. SINCLAIR 
appeared for the plaintiffs; Mr. T. Terreti, K.C., and Mr. James 
Roberts represented the defendants. 

Mr. WALTER, in opening, said the plaintiffs were the registered 
owners of letters patent granted to James and George Keith for ‘ Im- 
provements in and relating to gas-lamps.” It was alleged that the 
defendants had infringed, by importing and selling, gas-lamps made as 
described in the plaintiffs’ specification. The specification was for im- 
provements in and relating to gas-lamps, more particularly to those 
used for high-pressure gas lighting with inverted burners, and had for 
its primary object to provide a lamp having an improved form of 
heater in which a mixture of gas and air was heated as. highly as 
possible. A further feature was for the formation of the nozzle con- 
nected to the heater which served to convey away as much of the heat 
as possible over the tip and transfer it to the heater. Another feature 
was the arrangement, inside the main body of the !amp, of a cylinder 
formed with air-inlets, and between which and the lamp body the ex- 
haust gases were led. Under the invention the heater was made sub- 
stantially in the form of a hollow disc made of aluminium, nickel, or 
other suitable metal which did not readily oxidize with heat. Various 
attempts had been made to deal with the problem of burning the flame 
downwards, as the tendency was for the hot flame to go backwards; 
and this patent solved the problem by warming the gas. The hotter 
the flame, the better the light; or, in other words, the nearer one 
approached to an explosive mixture the higher was the temperature of 
the flame. The moment one began to approach the explosive mixture, 
one was faced with a difficulty of firing-back. The plaintiffs’ invention 
was to avoid this difficulty ; and so successful had it been that lamps 
to the amount of over £150,000 had already been sold. The combina- 
tion consisted of a heavy metallic nozzle, of the non-conducting 
external, and of the heater arranged in combination, as described in 
the specification ; and these identical elements had been taken by the 
defendants. By use of this combination a light efficiency of 65-candle 
power was obtained for one cubic foot of gas per hour. The plaintiffs’ 
title and the sale of the infringing article were admitted. 

Mr. Dugald Clerk was called, and said he had carried out a number 
of experiments in connection with the appliances mentioned in the 
specification. The effect was to heat as highly as possible a mixture 
of gas and air in order to get a high illuminating power with a small 
consumption of gas. The nozzle took away the heat and carried it to 
the heater. The plaintiffs’ invention produced the result of giving a 
high yield to the gas—in fact, the addition of the heater, plus the 
burner, gave an increased power of 66 per cent. The effect of re- 
moving the non-conducting ring was that the lamp fired-back. The 
improvements in the plaintiffs’ specification were very important ones, 
and could not be described as minor. The effect of increasing the 
quantity of air with the gas was to increase the flame temperature. 
Having examined all the alleged anticipations, he did not find the 
combination claimed in the plaintiffs’ patent. The invention was a 
useful one. There was nothing ambiguous or misleading in it ; and, so 
far as he knew, the invention was new. 

In cross-examination, witness said gas and air heating was well 
known, and old; so also was a thick metal nozzle. A heater witha 
central part to distribute the flow of gas was old. 


Wednesday, July 16. 


Witness, in further cross-examination this morning, said that, so far 
as the invention was concerned, it was applicable to low-pressure as 
well as to high-pressure lamps. High-pressure lamps with inverted 
burners were well known at the date of the plaintiffs’ patent, and they 
were rapidly developing. Instead of getting 18-candle power, they 
now obtained a largely increased candle power for the same amount of 
gas. It was not desirable to have it heated as much as possible. The 
addition of 2 or 3 per cent. to the heater would not be material. The 
transfer of some heat from the tip of the nozzle to the heater was not 
immaterial—its majn object was to prevent ignition in the nozzle. If 
one had a pure explosive mixture, one still might prevent firing-back. 
The velocity in the burner was fairly high ; the pressure of the mixture 
was not at all comparable to the pressure of the gas. The rate of flow 
must not be too high, or else it would blow the mantle away from the 
nozzle. The checking of the flow in the tube did not reduce the 
amount.of gas, but the amount of air. The more one checked, the more 
removed one was from an explosive mixture. The mantles used in 
high-pressure lamps were very thick, and had a close mesh ; and the 
mantle acted as acheck on the flow. Firing-back depended on the rate 
of propagation of the flame and the rapidity of flow. By means of a 
check one got less air and the same gas, and so removed it away from 
the region of an explosive mixture. It was not fair to compare a lamp 
with a mantle on and one with it off. If a lamp had no mantle on, 
there was less resistance to the flame. It was necessary to get an ex- 
plosive mixture in the mantle. Supposing one had a tube a foot long, 
and a mixture of gas and air flowing down the tube, and somewhere 
hear an explosive mixture, and the light was applied to the bottom, the 
flame would go up the tube very rapidly—it all depended on the rate 





of propagation of flame. Striking-back could be checked by increasing 
the richness of the mixture or the rate of flow. By over-heating the 
mixture, a more explosive compound was made. The use of non-con- 
ducting material was old; and putting a non-conducting ring close to 
the nozzle was also old. In non-pressure burners, the flame was diffe. 
rent from that in pressure burners; the difference between the two 
being that in a low-pressure burner the flame licked round, while in a 
high-pressure burner the air did not come in—one had to rely on the 
primary air pure and simple, and the air had to be driven through 
the mantle. 

Professor Charles Boys said he had studied plaintiffs’ specification, 
and found the object was to make use of the concentration given by 
high-pressure gas, and to obtaia, with the advantage due to concentra- 
tion, the further advantage due to greater heating as far as possible, 
and, while doing this, to obtain a steady and reasonably silent efficient 
light. The manner in which the plaintiffs arrived at this was by heat- 
ing the air, and also the air and gas in the heater. Attached to the 
heater was the heavy nozzle in thermo contact with it; and the tip was 
protected from overheating by the non-conducting mantle-ring. If 
the heavy nozzle was not connected to anything at all, it would in a 
short time get so hot that there would not be the cooling by the heater. 
The amount of heat actually added to the heater from the nozzle was 
about 3 percent. If the nozzle was not connected to a ring cooler 
than itself, the nozzle would become red hot. The heat was conveyed 
away, and the tip was not allowed to get hot enough to fire the gas. 
It was of great importance to keep the nozzle cool. If the tip of the 
nozzle was red hot, then the stream of gas coming down on its inner 
face would be heated up above the other gas, and it would flare and 
strike up the inside, and the mischief would be done. He had made 
certain experiments, from which he found that each of the elements 
claimed was essential. The result of substituting a thin nozzle for a 
heavy one was that firing-back occurred in five minutes; while in the 
case of a thick nozzle with the metal ring omitted it fired-back in a 
quarter-of-an-hour. In the case of smaller lamps they did not fire- 
back automatically ; but on testing the margin of safety, having got it 
up to the best light and all going well, the reduction of the flow of gas 
gave this result—that when the lamp was made witha thick nozzle and 
non-conducting ring, it could be turned to a lower state of velocity than 
it could with a thin nozzle or the non-conducting ring left out. The 
adoption of the plaintiffs’ invention gave a less material advantage in 
the case of the smaller lamps. In the defendants’ lamp, there were 
present the same three elements of combination; the only obvious 
difference being in the form of the heater. Having gone through all 
the prior publications, he had come to the conclusion that none of 
them contained the plaintiffs’ entire combination. The plaintiffs had 
taken the heat from where it was not wanted, and put it where it was 
of some use. 

In cross-examination, witness said there was nothing new in the 
heater, gud heater, or heavy metal nozzle. The heater was mainly 
used as a mixing chamber. The idea of regeneration was a very old 
one; but the difficulty was to doit. Thick metal burners were also 
well known. If one did not have the three elements in combination, 
the two alone would fail. Defendants’ heater was a smaller and less 
efficient one than the plaintiffs’, though it was a good equalizer. The 
advantages to be found in the plaintiffs’ specification were not to be 
found in that of the defendants. It was essential that the mantle-ring 
should be tight to the burner; but he did not know that it was neces- 
sary that it should be non-conducting. Such rings were well known 
at the date of the plaintiffs’ specification. 

Re-examined : The withdrawal of heat from the burner-tip was a 
very important matter. In the plaintiffs’ case this went for what it 
was worth into the heater. The three elements indicated in plaintiffs’ 
patent were all of importance in the combination. 

Mr. George Keith, the Managing Director of the plaintiff Company, 
said he was acquainted at the date of the specification with the burners 
in actual use for high-pressure lamps. One was the Selas burner, and 
another was the Graetzin. The mantles were secured in both cases by 
metallic rings. He had never known of any nozzle for high-pressure 
lamps that was shielded by a non-conducting ring. 

This closed the case for the plaintiffs. 

Mr. TERRELL said, before calling his witnesses, he might shortly 
state that his case was that there was no subject-matter in the plain- 
tiffs’ specification, and that the invention put forward was one merely 
for the purpose of the case. The patent was bad for want of utility. 
In the defendants’ lamp, the elements did not co-operate to do any- 
thing ; and therefore they could not be said toinfringe. In both cases 
the heat was taken from the tip—in the one case it was taken to the 
heater, and in the other to the air. 

Mr. James Swinburne said that, in his opinion, the heat transferred to 
the heater was of no material importance. The heat could be re- 
gulated by altering other factors than by the nozzle. When inverted 
burners first came in, the nozzle was made of brass. It was found the 
nozzles burnt away, and now they were made of a refractory material. 
The object of keeping the tip of the nozzle cool was to prevent it being 
burnt away ; but whether the nozzle was kept cool or not would not 
make any difference to firing-back, as the gas and air were driven 
through the nozzle with high velocity. Lowering the pressure might 
cause striking-back. By increasing the bore, the velocity in flow of 
gas and air was reduced, and firing-back was the result. If the heated 
nozzle was the cause of firing-back, then the mischief was in both 
specifications. Plaintiffs’ invention was not limited to a high-pressure 
burner. The difference between high-pressure and low-pressure 
burners was that in one case the flame went through the mantle, while 
in the other some of the flame did not go through. 

In cross-examination, witness said the higher the temperature ob- 
tained by combustion the better would be the radiation from a body 
heated in that gas, The more nearly the combined gases approached 
to the heating requisite for complete combustion the higher the tem- 
perature would be. It was desirable to approach as near as possible to 
an explosive mixture for an incandescent burner. In the case of a 
metallic burner not provided with some conducting part for the heat 
given to it, the flame burning at its mouth would become very hot; 
and if the tip got very hot, the flame began to creep up inside. If one 
had a metallic nozzle and provided a part to which the heat might 
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escape, this would drain the heat away from the metallic nozzle by the 
heat given to it by the flame burning at the mouth. 


Thursday, July 17. 

Witness, in re-examination, said there was nothing in the plaintiffs’ 
specification to show what the thickness of the metallic nozzle should 
be. ‘ Striking-back” meant that the interior of the tube was on fire 
instead of an unfired mixture reaching the mouth of the tube. 

Professor Vivian B. Lewes, after giving an account of the introduc- 
tion of incandescent mantles, said it was found that the shadow thrown 
by the lamp was a drawback, and various attempts were made to 
introduce an inverted burner ; the first being by Kent in 1896, who 
was followed by Bernt and Sevenka and others. Inverted mantles 
first began to be used under pressure in 1905. After tracing the 
various steps taken to arrive at a perfect burner, witness said high- 
pressure burners might be looked upon as a device for burning a very 
large volume of air in a very small space. To compare two lamps 
properly it was absolutely necessary to use the same mantle, the same 
pressure, and the same gas consumption. No two mantles ever acted 
alike. In order to ascertain how far the thick metal burner tube in- 
creased the illuminating power of the lamp, a 1000-candle power 
Keith lamp was obtained and tested; gas equal to a pressure of 81 
inches of water being used. The results obtained were: Illuminating 
power, 952 candles; gas consumed per hour, 15°93 cubic feet; effi- 
ciency, 59 7 candles per cubic foot. The same mantle was then fitted 
to the same burner-tube, which had been turned down in a lathe to 
about 1-18th of an inch in thickness; and the following results were 
obtained : Illuminating power, 968 candles; gas consumed per hour, 
15°93 cubic feet ; efficiency, 60°7 cubic feet. So that it was evident 
the thick burner nozzle was of no advantage from the point of view 
of maintaining a high illuminating power. A similar experiment was 
made with a Tilley lamp (the same mantle being used), and the fol- 
lowing was the result : Illuminating power, 928 candles; gas consumed 
per hour, 17°11 cubic feet; efficiency, 54°2 cubic feet. The burner 
nozzle was then turned down, and the result was: Illuminating power, 
1o10 candles; gas consumed per hour, 17°11 cubic feet ; efficiency, 
59 cubic feet. So that in this case also the thin nozzle was an actual 
advantage ; but it could not have been used economically, as it would 
quickly corrode and burn away. 

Cross-examined: To a certain point it was an advantage that the 
burner-tip should not become too hot. With a heavy section burner- 
tip, the conductivity of the heat away from the tip would be better 
than with thin metal. If the tip got too hot, one might get local firing 
inside the tube ; but whether it would run up depended upon the tem- 
perature above it. The higher the candle power, the fiercer the heat ; 
and inside the mantle the temperature was exceedingly high. If the 
outside was protected by non-conducting material, the tip was pro- 
tected from the burning away action of the gas. It was important in 
all these lamps to get a margin of safety, as it enabled one to have 
certain faults in burning and slight variation in pressure. Gas rich 
in hydrogen would strike-back quicker than gas not so rich. Selas 
and Greyson were the only two high-pressure burners in use before the 
plaintiffs’. But whether the mantles were supported by metal he could 
not say. 

Mr. George Helps said that during the last ten years he had donea 
great deal of practical work in gas-burners, having devoted his atten- 
tion to both the high and the low pressure systems. It was most 
difficult for anyone to state with certainty the cause of any specific 
striking-back—there were thousands of different causes. He did not 
think it was possible for a high-pressure lamp to strike-back owing to 
the tip of the nozzle getting hot. Heaters were used long before the 
date of plaintiffs’ patent. 

Cross-examined: Every lamp would light-back under some con- 
ditions. He could not assign a reason for this. . 

By the JupGe: He had known Keith lamps to light-back ; but he 
should say they lighted-back less than other lamps. To have a good 
burner it was essential to have a well-proportioned burner-tube, a well- 
proportioned air chamber and nozzle, a heater or expansion chamber, 
and a good metal, proportioned to the flame, suitably attached to the 
nozzle. 

Mr. F. C. Tilley gave the result of an experiment which he had made 
that morning with a 1500-candle power Keith lamp. Using a heavy 
nozzle with a pressure of 81 inches, the gas consumption was 26°56 
cubic feet per hour, angle of test 2°, candle power 1165, efficiency 
43°9 cubic feet, time occupied three-quarters of an hour. With a thin 
nozzle, using the same mantle and the same pressure of 81 inches, the 
gas consumption was 26°26 cubic feet, angle of test 2°, illuminating 
power 1023 candles, efficiency 38°5 cubic feet, time of test three- 
quarters of an hour. The lamp did not fire-back. 

Cross-examined: The gas was that supplied by the Gaslight and 
Coke Company. The lower candle power was due to the difference in 
the angle of test. 

Mr. TERRELL then summed up the case on behalf of the defendants, 
contending. that they had not infringed, and, next, that there was no 
substance in plaintiffs’ claim. No one in the trade reading the speci- 
fication would be aware that putting a certain combination of parts 
together would produ¢e a certain result, and therefore there was no 
subject-matter entitling plaintiffs to relief. An inventor must tell one 
what he was going to do, and not leave the reader to guess what the 
result would be of combining certain things. 


Friday, July 18. 


Mr. WaLTER having been heard in reply to-day, his Lordship re- 
served judgment. 





The Judgment. 


Monday, July 21. 

His LorpsuiP, in giving judgment, said: The action was brought to 
restrain infringement of a patent for improvements in and relating to 
gas-lamps ; ard the matter in respect of which the claim was brought 
was high-pressure gas-lamps with inverted burners. The pressure of 
ordinary gas-mains was from 2 to 34 inches of water. This mixture 





required a further supply of oxygen for the purpose named ; and if 
the mixture was heated in its passage to the burner, its power was 
raised. Gas under pressure exceeding that in the main was used, and 
this enabled more air to be mixed with it. High-pressure gas had 
been used of from 8 to 18 inches, at which latter pressure the propor- 
tion of air and gas in the burner-tube was raised to about 44 parts to 
one. This increased the incandescence, and therefore the lighting 
power of the mantle enabled lamps of a high candle power to be used. 
But precautions were necessary to prevent the burner becoming too 
hot, and heavy metallic nozzles and burners were used to reduce the 
heat, though these were well known at the date of the patent. Further, 
the mantle-rings claimed, which might be of non-conducting material 
or magnesia, were also well known. Of the eight claims in the specifi- 
cation, No. 1 was the only one as to which infringement was cum- 
plained of ; and that was inverted gas-lamps with a combination of gas 
and air heater connected with a burner-tube, a heavy metallic nozzle 
connected with the heater, and a mantle-ring. The defendants’ lamp 
contained these several details, and the particular lamp referred to 
was that of a 300-candle power lamp. The defendants’ heater was not 
constructed in the special manner described in the plaintiffs’ specifica- 
tion, but was an ordinary heater such as was known before the date of 
the patent. The defence relied upon was invalidity and want of sub- 
ject-matter. It was said that the plaintiffs had only taken old and 
well-known parts ; that the only novelty was the nozzle in contact with 
the heater ; that the so-called combination was not a real combination, 
but three several and independent portions of a lamp which were well 
known before; that the true meaning of the specification was the pro- 
duction of increased regeneration ; that the plaintiffs had been compelled 
to rely upon the absence of firing-back ; andthat thepatent wasbad. As 
to the first point—that the combination did nothing but what heaters did 
before reliance had been placed on the specifications of Monneyrat, 
Wright and Darwin, and Lake—in Monneyrat’s specification there was 
a heater connected with a burner-tube which, for the purpose of heat. 
ing per se, did not differ from that described in plaintiffs’ specification- 
In Wright and Darwin’s, there was also a heater similarly connected ; 
and the same remark applied to Lake's specification. With regard 
to the heavy nozzle, it was admitted that a nozzle of non-conducting 
material was old and well known for keeping the tip of the orifice cool. 
So far, therefore, as the three several parts were concerned, there was 
no doubt they were known prior to the date of plaintiffs’ specification. 
He was of opinion that this was not a case of a mere addition to a well- 
known article, but it was the intermixture of combination producing 
a new and useful article. The fact that some parts might have been 
arrived at by the study of well-known articles having a different com- 
bination of parts was no evidence of non-invention or want of subject- 
matter. In each of the previous lamps in which one or more parts of 
plaintiffs’ combination appeared, the total combination was entirely 
absent. Inthe Keith lamp of 1904, there was aheavy metallic nozzle ; 
but that was a metallic connection or thermal connection with an out- 
side portion of thelamp. The nozzle was not used in conjunction with 
any heater at all. In the Selas lamp, there was a heavy metallic 
nozzle in thermal contact with radiating arms for the purpose of con- 
ducting away the heat ; but there was also a metallic ring surrounding 
the orifice of the nozzle protected on its outer side by some non- 
conducting material, and in the opening of the nozzle there was 
wire gauze for the purpose of preventing lighting-back. In the 
Wright and Darwin lamp, there was a heater or mixing-chamber ; 
but that was employed in conjunction with a long non-conducting 
nozzle or burner which would be perfectly operative in the case of a 
low-pressure mixture, but which in a high-pressure lamp would heat 
the temperature and would be unable to convey the heat to some other 
part ‘of the structure, and thus the inflammable mixture would be 
lighted. Lake’s lamp was also a low-pressure one, and the same result 
would occur. In Monneyrat’s lamp, which was a low-pressure one, 
the heater which was claimed in connection with the gas-tube was used 
in conjunction with a burner pointing upwards, and not inverted ; and 
the problem of an inverted lamp for high-pressure which was solved 
by plaintiffs’ patent, did not arise at all. On the evidence, he was satis- 
fied that plaintifis’ lamp, having the combination referred to, was, in 
fact, a new and commercial article. He found also that plaintiffs’ 
combination would work at low pressure, although it was more par- 
ticularly designed for high-pressure lighting. The efficiency of the 
lamp was not in contest. He came to the conclusion that plaintiffs 
patent was valid—that claim 1 had been infringed—and therefore he 
must grant an injunction, with costs, and an inquiry as to damages. 
There would also be a certificate as to breaches, and an order for 
delivery-up or destruction of the infringing parts. mAs 

On the application of defendants’ Counsel, a stay as to the inquiry 
and for delivery-up was granted pending an appeal. 


ee 


ACCIDENT TO A MOTOR LORRY. 





A Subsidence Case. 


At the Westminster County Court, on Monday of last week, before 
his Honour Judge Woodfall, the Metropolitan Water Board and the 
Gaslight and Coke Company were sued by the Associated Coal Con- 
sumers, Limited, for damage arising out of an accident through plain- 
tiffs’ motor-lorry sinking into a portion of road which had been taken 
up after the Water Board had repaired a pipe. 


Lord TiverTOoN appeared for the plaintiffs. Mr, VauGHAN WILLIAMS 
represented the Gaslight and Coke Company, and Mr. J, W. B. Brown 
the Metropolitan Water Board. ; 

Lord Tiverton, in opening, said the case arose out of achapter of acci- 
dents, On Nov. 13, Messrs. Brydon (a firm of engineers, at Glendower 
Place, Kensington) discovered a leakage of water in their cellar. They 
communicated with the Water Board, who had control of the water under 
the street ; and the Gaslight and Coke Company also owned a gas-pipe 
close to the Board’s pipe. The Board sent down some men, who 
opened the road, fourd the leak, and apparently remedied it. Having 
discovered the leak, they filled up the road to a certain extent—as far 
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as they ought to have done—and gave notice to the local authority, 
who completed the work. Messrs, Brydon thought the Board had 
done their work properly ; but as on the following day there did not 
appear to be a diminution in the water in the cellar, they believed the 
ground must have been so saturated with water by the original leak 
that it was gradually draining out. Two days later, however, they 
noticed that, instead of the water getting less, it was increasing, where- 
upon, on the 2oth of the month, they again notified the Board, who 
sent an official down. After making an inspection, he said the leak 
would be repaired. Unfortunately, before the next day arrived the 
accident had happened. Plaintiffs had a motor-lorry ; and it was pass- 
ing over the piece of road which had been opened, when a back wheel 
sank right down up to the axle, because, it was assumed, the leak had 
washed away the subsoil. Just at the spot there happened to be one 
of the Gas Company's pipes; and when the wheel went down, the gas- 
pipe was broken. The lorry had a boiler; and with a flash, the escap- 
ing gas caught fire. The flames reached 30 to 40 feet in height ; and two 
hours elapsed before they were extinguished. A considerable amount 
of injury was caused to the adjoining property; and the lorry was 
damaged to the extent of {97 odd, for which plaintiffs were suing. 

After evidence by the driver and other witnesses had been given, 

Mr. WILLIams, for the Gaslight and Coke Company, submitted that 
there had been no evidence given against his clients. There was no 
evidence of any leak in their pipes before the accident. There had 
been no smell of gas ; and he submitted there was no case of negligence. 

His Honour: There is the pipe for which you are responsible. The 
pipe breaks, and does the damage. 

Mr. Wit iams said the plaintiffs had admitted they had broken 
the gas-pipe. Their lorry went down suddenly into the hole, and from 
that moment there was a smell of gas; and, because of this, he sub- 
mitted he had no case to answer. 

His Honour said he agreed there was no evidence against the Gas 
Company. 

Lord Tiverton said the evidence showed that the Company had a 
pipe there which they had to maintain. The gas leak caught fire, and 
burnt the lorry. 

His Honour again interposed that he did not think Mr. Williams 
had a case to answer. He would, however, hear the case, 

Mr. WILLI!AMs said his clients were not brought into the case till six 
months after the accident. 

Mr. Brown, in opening the case for the Metropolitan Water Board, 
said there was no evidence to show that there was a leak in the main 
or in the service-pipe. If it was in the service-pipe, he submitted the 
Water Board were not responsible for the maintenance of service-pipes, 
because the occupier had power to open the roadway and repair the 
pipe. In the present case, it was perfectly true that they opened the 
roadway ; and the plumber who contracted for the work mended a 
communication pipe. His evidence was that the pipe was repaired 
thoroughly. One of the witnesses had said that water came into the 
cellar a second time; but it was not till five days afterwards that he 
sent a postcard to the Board calling their attention to the fact. It was 
the duty of the man to tell the owner of the premises about the leak. 
He would call evidence to show that the leak which was repaired on 
Nov. 21 was in a part of the pipe where it entered the cellar, and quite 
a distinct and different place from where it was on the first occasion. It 
was the practice in London, where the Board had power to open roads 
to effect repairs, to give notice to the local authority; and in most 
cases the local authority took upon themselves the duty of re-instating 
the road. In this instance, notice was given to the local authority ; 
and when this was done, he submitted, the duty of the Board was dis- 
charged, and they were not responsible for the accident. 

Evidence was then given by the plumber who mended the pipe, and 
also by officials of the Board. 

His Honoovr afterwards told Mr. Williams hissubmission that there 
was no case against the Gaslight and Coke Company was a sound one ; 
and they would be discharged from the action, with costs. 

Mr. Brown again addressed the Court, contending that the Water 
Board were not liable for the accident. It was acase where the re- 
instatement of the road devolved upon the local authority. He 
admitted if the accident had happened before the Council had had the 
opportunity of re-instating, the Board would have been liable, because 
they would have left something which was dangerous. The evidence 
was that there was no defect in the water-pipe ; and the plumbers had 
said that the part of the pipe which was broken on Nov. 14 was effec- 
tively repaired. The second defect in the pipe, he contended, they 
were not responsible for, because it was in the wall of the mansions 
itself. There was no evidence whatever of negligence. 

Lord Tiverton said it was quite possible that the ground after the 
leak had been repaired was in such a sodden condition that it wasa 
trap. The Board had a perfect right to fill in these trenches; and the 

3orough Council also had a right to take up the road and put it down 
again. But this did not excuse the Board putting the earth back again 
carelessly. No one had been called by the Water Board to diagnose 
where the leaks were. If the Board set traps for other people, they 
had to pay for them. There was evidence to show that where the 
accident happened the ground was flooded with water, because the 
driver had said when he secured a jack to get the lorry out, the ground 
was too sloppy and wet. It was the duty of the Board to be most 
careful to make the ground which they had opened so that a vehicle of 
this sort could stand on it without sinking in; and he submitted the 
Board had not discharged the duty which was incumbent upon them. 

His Honour said he would give his decision later. 





The Bayswater Sewer Fatality.—In connection with the sewer 
fatality at Bayswater last April, the Kensington Borough Council report 
that solicitors have claimed compensation, under the Workmen’s Com- 
pensation Act, on behalf of Mrs. Parry, the widow of the sewerman 
who was killed. The Council state that the minimum amount of com- 
pensation under the Act is £234, and that this should be paid. The 
General Purposes Committee of the Council report that “the question 
as to the liability of the Gaslight and Coke Company to reimburse the 
Council the expense which they have incurred in connection with this 
sewer fatality is at the present time under our consideration, and we 
shall report thereon at a later date.” 





INJURY CAUSED BY AN UNLIGHTED TRUCK. 


Action against the Tottenham and Edmonton Gas Company. 


At the Edmonton County Court last Friday, before his Honour 
Judge WHEELER, K.C., and a Jury, the Tottenham and Edmonton 
Gas Company were sued by Alfred Mockridge, a sheet-metal worker 
in the employ of the Lamp Manufacturing Company, Limited, for 
damages for injuries sustained either by the negligence of the Gas 
Company’s servants, or by the creation by such servants of a nuisance 
on a public highway. 


Mr. Woopcock appeared for the plaintiff; Mr. ScarLeTT repre- 
sented the Company. 

Mr. Woopcock, in opening the case, said that at about 5.30 p.m. on 
the 27th of December last the plaintiff was on his way home; and in 
crossing Woodside Gardens he walked into one of the Company’s 
hand trucks, which was standing by the side of the kerb unlighted 
and unattended. He struck the barrow with his chest; and .was 
knocked backwards, sustaining a fracture of the ankle, and had since 
been unable to follow his occupation, at which he earned, on an aver- 
age, £3 5s. per week. The road, it was submitted, was badly lighted 
—a public lamp near the spot being out, and the shop lamps at each 
corner of the road being unlighted. Thestreet-lamps were lighted auto- 
matically, and it was no uncommon thing for them to be out, especially 
on windy nights, such as was the one in question. The plaintiff was 
taken to the local hospital, and was treated there. 

Plaintiff, who is forty-nine years of age, gave evidence in support of 
his Counsel’s statement, and added that after the accident he was 
unable to get up. He called for help, and two men came to his assist- 
ance. Hecrossed the road at about three o’clock in the afternoon, 
and he observed the truck there then. He was anxious to go back to 
work as soon as possible. 

In cross-examination, he denied that a 6o00-candle power high-pres- 
sure lamp outside a cycle shop at the corner of the road was alight. 
On going out at three o’clock he met a friend, and they went for a 
walk, in the course of which they had some drink. He was on his 
way home when the accident happened ; but he denied that he showed 
any signs of drinking. He advertised to find out who assisted him ; 
and one man called on him the day the advertisement appeared. 

Maurice M‘Carthy, the man who replied to the advertisement, said he 
heard a cry for help, and ran to the spot. The plaintiff had then been 
assisted up by another man, and was about 13 or 2 yards from the 
truck. Witness did not notice the lighting of the road. 

John Macpherson said he went with the plaintiff for a walk in the 
afternoon of Dec. 27, and the piaintiff was not intoxicated. 

Albert Hooker, who removed the plaintiff to the hospital, declared 
that he was sober, and said he himself had noticed that the road was 
not sufficiently lighted. 

Two other witnesses deposed that there was no light at the spot. 

Dr. Pennant, House Surgeon at the Tottenham Hospital, said that 
the plaintiff had a Potts fracture and dislocation of right ankle, which 
caused flat-foot and stiffness. It was very rarely there was recovery 
from flat-foot. Witness attended plaintiff up till the end of March. 

Dr. A. S. Wainwright said the plaintiff had been under his care since 
that date. Hecould not stand on his toes, and when he walked any 
distance he got very tired. Witness thought plaintiff would always be 
lame, but was of opinion that he might do four hours’ work a day now. 
The injury was a serious one. 

Mr. ScarLetT, on behalf of the Company, contended that there was 
no evidence to support the plaintiff's story as to how the accident 
occurred, and suggested that he had been keeping Christmas. It was 
absurd, he said, to say that there should be a light on these trucks, 
because if so were they to have lights on street bins, pillar-boxes, and 
milk and bakers’ barrows? Furniture vans must stand in the street 
for hours ; and if it was going to be held that it was negligence to leave 
these and other trade vehicles there, business could not be carried on. 
This truck was an implement of trade, as it was necessary for the 
carrying-on of the Company’s business; and it could not be taken into 
a house or left on the pavement. He should prove that there were 
lamps which threw a strong light on the spot ; and if it were held that 
there was negligence on the part of the Company, he should ask the 
Jury also to hold that there was contributory negligence on the part of 
plaintiff in walking into the truck. People who used the streets must 
do so with their eyes open, and must look where they were going. 

Dr. Craigie Mondy stated that he saw the plaintiff at 6.30 p.m. on 
Dec. 27, and formed the opinion that he had been having something 
to drink. Witness advised his removal to the hospital. He was 
acquainted with the locality, and knew that the high-pressure lamp at 
the corner, and another one in front of the shop, threw a strong light. 
Witness had made an examination of the plaintiff that day, and he did 
not think there was anything to prevent him going to work. He might 
have been doing something for the last three or four weeks. 

In cross-examination, witness said he did not care to swear that the 
plaintiff was intoxicated on the day of the accident; but he was of 
opinion that he was not so much under the influence of drink when he 
saw him as he had been, because a shock such as he received had the 
effect of making a man more sober. 

William Fenn, an employee of the Company, said he went out with 
the truck, on which there were a vice and a nine-rung ladder. He 
returned to the truck at six o'clock, and did not notice anything un- 
usual. The light was in the road. 

Replying to Mr. Woopcock, witness said the truck was standing at 
the spot from 10.45 a.m. The high-pressure lamp at the cycle shop 
was burning, and there was plenty of light thrown on the truck. 

Mrs. Suter, wife of the occupier of the cycle shop, said that the high- 
pressure lamp was automatically lighted, and at the time of the year 
when the accident happened was turned on at about four o’clock. 
She had never known it to fail. There was also a 450-candle power 
light outside the shop window, and the shop was open till ten o’clock 
on the night of the 27th of December. 

Employees of the Company were also called to prove that the high- 
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pressure lamp and the street-lamp were alight at the time of the 
accident. 

His Honovr, in summing up, said that nothing must be put in the 
highway unless there was sanction for it. A tree or a lamp-post 
could not be put there without the authority of an Act of Parlia- 
ment or a bye-law under the municipal corporation. If a temporary 
obstruction were put on the highway, it must be so placed that the 
public were not in danger. He was struck with the fact that the truck 
in the present case was standing in the road from eleven in the morn- 
ing until seven at night. It was most remarkable. He held that the 
Jury were bound to find that an accident did, in fact, happen ; and he 
did not see that the plaintiff was guilty of any contributory negligence. 
The truck was placed in the road at the Company’s peril. There was 
a controversy as to whether the road was lighted. As business men, 
the Jury knew what automatic lighting was. There wasa considerable 
percentage of lamps that did not light. 

The Jury returned a verdict in favour of the plaintiff for £75; and 
judgment for this amount, with costs, was entered. 








Skegness District Council and Gas Supply. 

Parliamentary action is contemplated by the Skegness Urban District 
Council with the view of obtaining statutory powers in relation to gas 
supply and acquiring the rights of the existing Company. Recent 
strained relations between the Company and those responsible for local 
government arrangements at the popular Lincolnshire resort, had 
apparently rendered some such action inevitable; and though the 
Company have not shown any unwillingness to meet demands which 
could be regarded as reasonable, conflicting views upon many points 
have proved to be of an irreconcilable character, with the result that 
notices have now been issued for a special meeting of the Council to be 
held early in the coming month for the purpose of considering a resolu- 
tion authorizing them to apply next session for an Act vesting in them 
the authority in regard to the district supply, and alsg power to pur- 
chase the undertaking of the Company. 


— 


Bahia Blanca Gas Company, Limited. 


The report to be submitted at the meeting of the Company on 
Thursday states that, owing chiefly to the higher cost of coal and 
freight, the working for the year ended Dec. 31 last has resulted in a 
loss of £1529. As the amount brought forward from the previous year 
was £1152, there is a net debit balance of £377. The total receipts 
increased by £3638; but the expenditure shows a rise of £6479. The 
working was very adversely affected by the consequences of strikes 
during the year ; the extra cost of coal and freight resulting therefrom 
amounting to £3562. Carbonizing wages and labour generally also 
cost more. Sales of gas brought in an extra £1663, residuals £1446, 
and sundry receipts £529; and had the year been a normal one with 
respect to manufacturing costs, this increase would have enabled a 
satisfactory improvement to be shown. During the first half of the 
year, gas sold for lighting purposes showed a decrease month by month, 
due to the bad state of business in the town; but the improvement 
during the second half enabled this to be recovered, and the year closed 
with an increase of 314,000 cubic feet. Gas sold for heating, cooking, 
and power also experienced a reduced output during the first half year ; 
but the later conditions enabled an increase for the year to be shown 
of 3,972,000 cubic feet. Gas sold for public lighting remained about 
the same. The total gas sales during the year were 43,606,000 cubic 
feet—an increase of 4,268,000 feet over1g11. Thecrisis through which 
the city of Bahia Blanca has lately passed has been exceptional ; and 
its effects have been widespread and severely felt. With more reason- 
able prices ruling for coal and freight, and the continuance of improved 
conditions in the town, it is anticipated the Company will be able to 
show a distinct improvement in the future. 


_ 


Price of Coke at Oldham.—In view of the general lowering of the 
prices of coke by Lancashire gas undertakings, the Gas Committee of 
the Oldham Corporation at their meeting last week decided to reduce 
the price from 13s. 4d. to 10s. per ton. It was stated that there was an 
accumulation of coke at the works. 

Price of Gas at Congleton.—It was reported to the Gas Com- 
mittee of the Congleton Corporation, at a meeting last week, by the 
Gas Manager (Mr. J. T. Broughton) that he had prepared a report as 
to the cost of making gas at their works; and he recommended that 
the price of gas for power purposes should not be increased. Mr. 
Palmer remarked that it was always being pointed out that the power 
user was an enormous consumer, whereas they heard very little of the 
other consumers. Mr. Lawton said he thought the price of gas taken 
for power should be raised. They had increased the price of coke; 
and he failed to see why they should not do the same with gas used for 
power, as one of the largest consumers was not a ratepayer at all. He 
moved, and it was agreed, that the Manager be instructed to obtain 
particulars as to the charges for gas for purposes from other boroughs 
similar in size to Congleton. 

Colne Valley Water Company.—At the half-yearly general meet- 
ing of this Company on the Ist prox., the Directors will report that in 
the six months ended the 30th of June the sum expended on capital 
account amounted to £9059, and comprised payments on account of 
the several contracts for the permanent establishment of the Eastbury 
works, the laying of a new main to Shenley, and general main exten- 
sions for affording supplies to new properties. To provide for the in- 
creasing demand, and to be prepared in times of maximum consump- 
tion, a new softening reservoir has been constructed ; the work being 
carried out by Messrs. Docwra and Son. The profit in respect 
of the revenue account amounted to £16,997. The balance of the 
dividend and interest account, after paying the interest on debenture 
and preference stocks and transferring £1500 to the contingency fund 
account, is £21,098. The Directors recommend the payment of the 
full statutory dividends at the rate of 10 and 7 per cent. per annum on 
the several classes of ordinary stocks, and, in addition, a payment of 
I per cent. actual on account of back-dividends on the “ A,” “ B,” and 
“C” stocks; leaving £7220 to be carried forward. 











MISCELLANEOUS NEWS. 


SULPHATE OF AMMONIA COMMITTEE. 


Sixteenth Annual Report. 


The following are the principal portions of the report of the Sulphate 
of Ammonia Committee for the twelve months ended June 30 last. It 
bears the signature of the Chairman (Mr. Thomas Milne), and was 
submitted at the annual meeting of the Association last Friday. 

The Committee report with deep regret the death of Mr. John 
Hunter, which took place in April. Mr. Hunter had been associated 
with the Sulphate of Ammonia Committee since its formation, and 
was always a powerful and consistent advocate of sulphate of ammonia, 
and was very widely known among agriculturists. Mr. John W. 
Tayleur, B.Sc. (Lond.), F.C.S., has been appointed Superintendent of 
the Committee’s experimental plot work, and lecturer on agricultural 
matters. 

Lectures were delivered as usual as opportunities could be found. 
Farmers attend these lectures fairly well, and take a great interest in 
the discussions which follow. This is a useful way of disseminating 
correct information as to the value of proper manuring. 

During the past season, 73 agricultural competitions for the Com- 
mittee’s prizes were completed as under: England, 46; Scotland, 18; 
Ireland, 6; Wales, 3. 

Below is given a selection of the highest weights per acre in the 
various classes obtained by the use of sulphate of ammonia in conjunc- 
tion with phosphates, potash, and farmyard manure. 


MANGELS, 

England— Tons. Cwt. 
Princes Risborough Agricultural Association . . 59 2 
Chiltern Hills Agricultural Association. . . . 57 10 

Ireland— 

Kilkenny Agricultural Society. . . . . . . 68 13 
Killyleagh, Killinchy, &c., Farming Society . . 68 fe) 

Wales— 

Llantwit Major Fat Stock Show oe ee 55 fe) 
West Glamorgan Farmers’ Association. . . . 30 17 
SWEDES. 

England— 

Staffordshire Agricultural Society . . . . . 39 2 
South Tyne Agricultural Society. . . . . . 38 6 

Scotland— 

Western District of Fife Agricultural Society . . 58 6 
Ballingry and Auchterderran Agricultural Society. 48 3 

Ireland— 

Forth Farmers’ Association . . . . .. . 43 8 
Tullow Agricultural Association. . . .. . 40 ° 

Wales— 

Llantwit Major Fat Stock Show . . . . . 32 oO 
YELLOW TURNIPS. 

Scotland— 

Western District of Fife Agricultural Society . . 50 12 
West Lothian Agricultural Society . . .. . 43 4 
POTATOES. 

England— 

Chertsey Agricultural Association 16 15 


Middlesex Agricultural and Market Garden Society 15 17 


Scotiand— 
Perth Agricultural Society. . . . . . « « 12 7 
” ” ” . 12 6 
CABBAGE. 
England— 
Midland Ploughing Association . . . .. | 58 Co) 


It was generally remarked by the Judges that, despite the heaviness 
of the crops, the composition and texture were good ; this being due to 
the sustained flow of plant food provided by the sulphate of ammonia 
during the growing season. 

The small area plot work commenced in 1910 has been continued. 
The plots laid down in 1913 are as under : 


In England ., 1969 under 55 supervisors. 
I x. we os «CS 309 ,, 9 *” 
= ae ee ee tC —_ I Aa 
», IsSleofMan ... « mS: ss I - 


2533 66 


In consequence of the death of Mr. Hunter, who was to have carried 
out the arrangement of the experimental work this year in Scotland, 
no experimental plots have been laid down there ; but proper provision 
shall be made for this another year. Of the total number of 2924 
plots established in 1912, 2740 were carried out successfully ; and in 
the great majority of these the advantages of complete dressings of 
artificial manures were amply demonstrated—the addition of sulphate 
of ammonia to the phosphatic and potassic manures being indispens- 
able. The results of the 1911 plot work were printed and issued last 
autumn, and those for 1912 are in the printer’s hands. f 

The sugar beet experiments laid down in Norfolk in 1912 were satisfac- 
tory, despite the cold and wet summer being unfavourable to the sugar 
beet crop. Inall, 125 acres were dressed with various combinations 
of superphosphate, sulphate of potash, sulphate of ammonia, and, in 
some cases, salt and muriate of potash. The heaviest crop of washed 
roots obtained was 15 tons 4 cwt. per acre; yielding 18°2 per cent. of 
sugar. This crop was grown with a dressing of 2 cwt. of superphos- 
phate, 14 cwt. of sulphate of potash, and 1} cwt. of sulphate of ammonia, 
costing approximately {2 11s. per acre. The highest sugar content 
obtained was 19°2 per cent. with a crop of 13 tons 2 cwt. per acre. 
This was obtained at a cost of {2 4s. 6d. per acre for artificials, which 
consisted of 5 cwt. of superphosphate, 14 cwt. of muriate of potash, 
and 130 Ibs. of sulphate of ammonia. The weight and sugar content, 
as a whole, compare favourably with the Continental averages. 

The experiments are being continued this season in the same districts 
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“on a somewhat smaller scale, in order to further test the efficiency of 


those dressings of artificials which gave the best results last year. In 
all, 36 acres are being dealt with. Mr. Tayleur has inspected all the 
sugar beet centres, and has also visited over 36 per cent. of the plot 
supervisors, in order that the Committee may be satisfied that the work 
is being properly done. For this purpose the Committee have pro- 
vided a 10 to 12 H.P. two-seater motor-car. It was otherwise found 
to be impossible to visit quickly a large number of scattered experi- 
ments. 

Joint overseas propaganda has been continued on similar lines as 
heretofore, under the direction of the German Sulphate of Ammonia 
Syndicate, who, with their large organization, are able to carry on the 
work in various Continental countries, such as Denmark, Holland, 
Italy, Sweden, Switzerland, &c., to the greatest possible advantage. 
Additional foreign propaganda bas been undertaken in British India, 
with a view to encouraging the use of sulphate of ammonia in tea and 
sugar cane cultivation, as these two crops, and especially the latter, 
offer very great possibilities for the employment of sulphate of am- 
monia. The Indian Government are encouraging the cultivation of 
sugar cane to make up for the loss involved in the large reduction of 
indigo culture. 

A new pamphlet entitled “ Artificial Manures for the Farm, Small 
Holding, and.Garden,” containing revised and simplified recipes for 
practically all field and garden crups, and instructions for use, was 
issued in the spring, and an edition of 50,000 copies was quickly 
disposed of. 


During the past year, 14 new subscribers have been secured : 


Producing in 
Terms of Sulphate 


. of Ammonia. ° 
7 coal, coke, and iron firms 


8500 tons 
7 gas undertakings, &c.. 


fo ae oe JOO: 4 


9200 tons. 


As the number of non-subscribing makers is reduced, it becomes 
increasingly difficult to get them to join us by direct application from 
London. The Executive Committee therefore again appeal to mem- 
bers to use their influence with neighbouring makers to induce them to 
help this Association in its most necessary work. 

As the National Gas Exhibition which opens in London in October 
next will doubtless be visited by a very large number of gas engineers 
and managers from all parts of the British Isles, also from many Con- 
tinental countries, as well as from the United States, the Committee 
consider it will be a very favourable opportunity for holding another 
international meeting of sulphate of ammonia makers. It is proposed 
to convene this meeting between Oct. 20 and 25 to synchronize with 


the special meetings of the British Commercial Gas Association fixed 
for these dates. 


——_— 


RE-INSTALLATION OF THE ILKESTON GASHOLDER. 





Construction of a Brick and Puddle Tank. 


Within the past week, the first section of the works in connection 
with the re-installation of the spiral-guided holder which was involved 
in last year’s disastrous experience at the Ilkeston Corporation Gas- 
Works has been completed by the construction of the necessary brick 
and puddle tank. It is now hoped that, given favourable conditions, 
the whole of the operations above ground will be finished by October, 
and that in the following month an indispensable adjunct to the town’s 
supply will again be rendered available. Amid the many stormy con- 
troversies to which the accident of January, 1912, with its consequent 
loss of life, gave rise, the Corporation have remained faithful to the 
original type of holder selected. If there had been any doubt about 
the matter, the exhaustive inquiry held under the authority of the Home 
Secretary by Mr. A.G. Drury, M.Inst.C.E., one of the Engineering In- 
spectors of the Local Government Board, when the spiral system may, in 
asense, be said to have been upon its trial, made it abundantly clear 
that there was no inherent defect in the holder itself, but that the whole 
cause of the mischief was the unfortunate substitution of an above- 
ground steel tank for the brick and puddle one included in the original 
specifications. For this misguided policy—the outcome of mistaken 
notions upon the score of economy—the Corporation have had to pay 
dearly ; but, whatever the waverings may have been in other directions, 
it says something for the consistency of the responsible local authorities 
that, unaffected by any scare to which the earlier experience may have 
given rise, they have pinned their faith to the suitability and entirely 
reliable character of a gasholder of this description—a conclusion 
towards which they were encouraged, if this were necessary apart from 
general experience, by the examples to be found close to their own 
doors, in the neighbouring townships of Long Eaton and Langley Mill. 
The efficiency of the contractors’ work in regard to the holder, as 
originally installed, was demonstrated by the circumstance that after 
its collapse, consequent upon the fracture of the tank, only one side 
was found to have been “dinged,” at a point at which it came into 
contact with the ground; the bottom curb being also bent beneath. 
Otherwise, for all practical purposes the holder was unimpaired—the 
soundness of the materials as well as of the workmanship having thus 
been established at most essential points. 

It will be recalled that the factor of safety allowed in the tank plates 
formed the all-important matter of consideration in the later stages of 
the Government inquiry, when the opinion was forthcoming, from one 
of the best-known experts, that it was desirable that a higher factor 
than 4, as in this instance was given, should be allowed in a tank in 
which certain of the stresses are somewhat difficult to calculate; the 
reasonable ground, as it was pointed out, being that it is advantageous 
to allow a more generous factor of safety in the case of a spiral-guided 
holder, inasmuch as it was difficult to calculate what stress might be 
thrown on the rim of the steel tank. But, with all these considera- 
tions, which are of extreme interest on the technical score, the Ilkeston 
Gas Committee have wisely enough seen no reason to further concern 
themselves. The adoption of the brick and puddle design, which if it 





had been carried out as originally planned might have obviated a pro- 
tracted and costly experience, has safeguarded the matter now against 
all ordinary liability of danger, even in a district where subsidences 
through colliery workings are an ever-potential cause of trouble 

While, necessarily, the tank is entirely new, there will be no varia- 
tion in regard to the holder itself, which is to be reinstated exactly 
upon the original lines ; the substitution of a few plates only being ren- 
dered necessary to take the place of those damaged. There will be two 
lifts, the top one being 108 ft. diameter and 25 ft. 6 in. deep, and the 
bottom lift 110 ft. 6 in. diameter and 25 ft. 6 in. deep; the capacity 
of the holder being 453,000 cubic feet, and of the tank about 1,250,000 
gallons. Messrs. C. & W. Walker, of Donnington, the makers, whose 
original contract for the complete work was £5086, have naturally 
been entrusted with the reconstruction of the holder. The work is now 
being carried out with all reasonable speed—a fresh chapter in the 
history of the undertaking having been entered upon under the new 
managerial régime, represented by Mr. J. Exton Holt. 


<—— 


ELECTRIC LIGHTING IN BERMONDSEY. 


The Financial Position of the Undertaking. 


The Bermondsey Borough Council last Tuesday considered the 
accounts of the electricity undertaking for the past financial year, 
which showed that the profit was only £79 on a capital of £181,000, 
The Finance Committee, in their report, which was noticed in the 
“‘JouRNAL ” a fortnight ago (p. 132), commented on these figures. 


Alderman Storey, Chairman of the Finance Committee, said it 
seemed strange that the Council should be the most profitable cus- 
tomer to the electricity undertaking, and it was disappointing to find 
that on their business with the Council they should make a profit of 
£900, which dwindled down to £79 owing to their loss with private 
consumers, In its early history, the undertaking had been subsidized 
out of the rates; and he hoped this would not occur again. He was 
sorry there was to be no reduction on the charge for street lighting. 

Mr. J. Focpren, the Chairman of the Electricity Committee, re- 
marked that the undertaking had paid its way, though they had to 
contend with the dock and coal strikes. 

Alderman STICKLAND maintained that the accounts damned the 
undertaking. The more they increased their capital charge the smaller 
was the profit; and loss of profit meant an increase in the cost of 
street lighting. He held that gas for this purpose was much cheaper 
and better than electricity; and he pointed out that both the City of 
London and Westminster had substitnted the former for the latter be- 
cause it was more economical. 

Mr. F. E Eppis said before long there would be a loss on the con- 
cern which would have to be met out of the rates. On last year’s 
working, there was an actual deficit of more than £4000, if they took 
away what was spent on the public service. Half of the streets were 
lighted by electricity, and the other half by gas ; but if all were lighted 
by gas they would save over £2000 a year. 

The Council adopted the accounts and estimates ; but with regard to 
the Finance Committee’s report they decided to proceed to the next 
business. 





<> 


BRISTOL ELECTRICITY UNDERTAKING. 


Free Lighting and a Comparison with Belfast. 


The local Ratepayers’ Association infused a considerable amount of 
life into the proceedings at a Local Government Board inquiry which 
was held at Bristol last Tuesday. The occasion was an application by 
the Corporation for sanction to borrow £25,000 for the purposes of the 
electrical undertaking ; and the Inspector was Mr. H. R. Hooper. It 
was explained that £18,oco was required for mains, £2500 for sub- 
stations, and £4500 for house-services; these being the estimated 
requirements for three years from August last. Mr. J. W. Lane (the 
Hon. Secretary of the Ratepayers’ Association) said that it would be 
interesting to know for what particular mains the application was made. 
The Electricity Committee had offered current for lighting purposes 
for 1100 public lamps free of charge ; and he inquired if any portion of 
the sum needed was for carrying out this intention. The Electrical 
Engineer (Mr. H. F. Proctor) replied that no portion of the present 
application was in respect of equipping the incandescent lamps referred 
to. Mr. Lane asked a number of other questions, and then made the 
following statement on behalf of his Association, giving their reasons 
for opposing the application. 

We claim that the Bristol electrical undertaking is most extravagantly 
managed and capitalized. We claim that the cost of administration in 
comparison with the output is excessive. We claim also that the out- 
put of electricity is not up to the standard of quantity which such a 
large invested capital demands. Ona recent statement by the Chair- 
man, we claim that the Electrical Committee already possess machinery 
capable of working the Bristol tramways twice over, if required. Ata 
Barton Hill meeting, Mr. Pearson, in reply to a question, said: ‘“‘ We 
have at present two large machines, either of which is prepared to drive 
the Bristol tramways to-morrow, if required.’’ That in further proof 
of this, the Committee are proposing to supply 1100 street-lamps with 
lighting current free of charge. These two circumstances show that the 
machinery on hand is far in excess of present requirements. We ask 
that the adoption of such an unbusiness-like proposal may be prevented, 
as calculated to further confuse the accounts of the undertaking, and 
to interfere with the issue of a true statement of account, showing the 
quantity of current generated, its exact value, as well as the correct 
revenue derived therefrom. We claim that one Committee of the Cor- 
poration have no right to do work for, or supply goods or commodities 
to, another Committee, or even to the citizens direct, without making 
and showing in the accounts a fair commercial charge for the accom- 
modation. We also claim that, while the Electricity Committee are 
charging the ratepayers an extortionate price for arc street lighting, 
they are not justified in giving away current free of charge. Ata 
formal inquiry, presided over by yourself (Mr, Hooper), the Electrical 
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Engineer put down the cost of arc lamps at {9 each per annum. We 
are to-day being charged equivalent to £14 5s. per lamp. This, we 
claim, shows an excessive profit, and should be reduced by at least 
£2000 perannum. Weclaim that before the Committee are empowered 
to give current away, they should be compelled to repay the £13,000 
borrowed from the borough fund. We beg to put in the following 
statistics, taken from the balance-sheets of the Corporations of Belfast 
and Bristol for the year ending March, 1912. The short notice given 
of this inquiry has prevented us comparing similar accounts for 1913. 


Belfast Bristol 
(Started 1895). (Started 1893). 
NE 5k miei) Sly, 391,000 .. 380,000 
Amount spent on land and buildings £141,000 .. £17,400 
Amount spent on machinery. . . £13,700 £316,000 
Amount spent on mains 4 £174,000 £276,000 
Totalamountexpended ... .,. £383,000 * £857,000 
Total units accounted for . 16,000,000 13,700,000 
DOM ee eee eT a ets! ee ee £8100 .. £13,500 
£500 per Million {£1000 per Million 
nits. Units. 
Paid inreliefofrates . . . . . £5000 .. Nil 


* With a capital of £857,000, and at the rate of the Belfast output, 
the total number of units for Bristol should be approximately 
36,000,000, which shows we are not getting value for our money. 


These comparisons are designed to demonstrate the insignificant results 
obtained by the Bristol Electrical Committee with the large sum 
entrusted to their care, and the immense leeway which has to be made 
up before the Bristol electrical concern can claim to be in the same 
favourable commercial and financial position as Belfast. In conclusion, 
we beg that the present application may be refused. On general 
grounds, we urge that the time has arrived when the continuous 
borrowings of municipalities must be checked. On local grounds, we 
ask it for the reasons of the present enormous indebtedness of our city 
and the very heavy rates with which we are burdened. The ratepayers 
of Bristol have pledged their credit to this Committee to the extent of 
nearly a million pounds; and it has been shown by comparison that 
they have not made the best possible use of it. Before any more 
money is granted to the Committee, we respectfully ask that the whole 
of the electricity undertaking may be submitted to an independent 
Government valuer for valuation; that the output of electricity shall 
have reached a point equal in proportion to the capital invested ; that 
the price charged to the ratepayers for the arc street-lamps shall bear 
a fair, but not an exorbitant, profit; that the Committee shall be pre- 
vented from supplying electricity for public or any other purposes 
except at a fair market price, which shall appear in regular order in 
their published issues ; and that out of their first balance in hand the 
sum of {£13,000 shall be repaid to the borough fund, from which it 
= borrowed many years ago for the purposes of the electrical under- 
taking. 

Dealing with this statement, the Engineer said that the cost was only 





7-1ooths of a penny more in Bristol than in Belfast. The units sold in 
Bristol were less than in Belfast, having regard to the capital expendi- 
ture ; but this was owing to the difference in load-factor, which was 
better in Belfast than in Bristol, presumably owing toa greater pro- 
portion of power being sold. This would be very soon remedied ; and 
if Belfast did not make any progress within the next eighteen months 
Bristol would have a better load-factor. As regarded capital expendi- 
ture, Bristol covered such a large area that the outlay, on mains 
especially, was abnormal. The cost per unit to the private consumer 
in Manchester was 1'08d.; in Bristol, 1°62d.; and in Belfast, 2°‘o8d. 
Alderman Lloyd pointed out that in Belfast the tramways power 
was supplied, which increased the load considerably. The Inspector 
remarked that in 1907 it was admitted there was a good deal of 
over-capitalization ; but the undertaking had certainly been doing 
better in the last two or three years, and getting stronger financially. 
Most undertakings had had at different periods a rather hard time. 
Bristol had not been an exception, and had had its hard time up to the 
last two or three years, which distinctly showed a strong improvement, 
The capital charges could only be reduced by largely increasing the 
output or reducing the capital expenditure by using the profits to pre- 
vent further borrowing. 


MANSFIELD CORPORATION PROFITS. 





Though its location in the heart of one of the richest coalfields in the 
Midlands has not saved Mansfield from feeling the effect of the en- 


hanced prices of coal, the Corporation of the principal North Notts 
town have reaped a fairly substantial reward during the past year from 
their chief trading concerns. According to the reports presented at 
Friday evening’s meeting of the Council, the profits on the Gas Com- 
mittee’s operations have only fallen by about £600 compared with the 
previous twelve months; but seeing that coal has cost £2000 more, 
and the wages are responsible for an increase of £230, the result 
cannot be regarded as other than satisfactory. Upon the manufac- 
turing side of the Committee’s operations, the income, considering the 
capacity of the works, has also been encouraging ; 191 tons of sulphate 
of ammonia having been manufactured and sold during the year. The 
net profit from this source was {1185. The proposal was adopted to 
allocate from the gas profits {1500 in relief of the rates; while from 
the Water Committee's revenue a larger sum—f2000—is this year to 
be taken. The electricity profits will contribute £600; and despite 
increased expenditure entailed by the purchase of new meters, and of 
the large increase in the price of coal, it was mentioned in reference 
to the undertaking that the revenue had shown such a healthy expan- 
sion that these extra expenses had been met, and a further considerable 
contribution to reserve was rendered possible. 

A possible early extension of the resources of the water undertaking 
was foreshadowed. Alderman Allcock intimated that recent experience 
of a very large increase in consumption had, although there was no 
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shortage then experienced, drawn attention to the necessity of the early 
consideration of the construction of anew reservoir. The matter would 
be dealt with when the new Engineer came to reside in the town. In 
relation to the gas undertaking, attention was called by the Chairman 
of the Committee (Mr. T. Smith) to the circumstance that there had been 
during the year a somewhat extraordinary leakage, amounting to 10°2 
per cent., compared with 7°3 per cent. in the previous twelve months. 


TIVERTON GAS UNDERTAKING. 





At the meeting of the Tiverton Town Council last week, the Lighting 
Committee reported that the net profit of the gas undertaking for the 
past year was £636. The Finance Committee recommended that of 
this £350 be allocated to the district fund, and the balance to the 
reserve fund of the gas undertaking. 


Alderman JoHN TuorneE (the Chairman of the Lighting Committee) 
said that at the last meeting, when he made a statement with regard to 
the profits on the gas-works for the past year, the accounts were not 
audited. Since the audit, however, the accounts showed an additional 
profit of £40. He expressed the indebtedness of the Council to the 
Gas Manager (Mr. Clark Jeffery) and his loyal staff, all of whom 
appeared to do their level-best in the interests of the Council and the 
town. During the time the gas undertaking had been in the hands of 
the Council, asum of £1875 had been allocated to the relief of the rates, 
including the present £350. This statement should disabuse the mind 
of anyone who imagined that the gas-works were not a valuable asset 
to the town. The profits had been secured without taking any undue 
advantage of the consumers. Of seventeen towns of similar size to 
Tiverton, only one charged less—namely, Yeovil, where gas was 3s. 2d. 
per 1000 cubic feet, as compared with 3s. 3d. at Tiverton. 

Alderman Lake thought it would have been wiser if the Lighting 
Committee had kept all the profit of the year so as to provide some 
trading capital, and thus prevent having an overdraft at the bank. 

Alderman Amory said the satisfactory state of affairs was largely due 
to the interest taken in the undertaking by Alderman John Thorne, who 
had been Chairman of the Lighting Committee for eighteen years. 

The report was adopted. 


ee 





‘ Fining ” a Gas Company.—At a meeting of the Ardee (co. Louth) 
Town Commissioners, the Town Clerk brought under notice the Gas 
Company’s account, which, he said, was usually paid in August. He 
added that in December last an order was made that {10 should be 
deducted from the account, owing to the unsatisfactory lighting of the 
town; and he wished to know if a further deduction was to be made 
now, since dissatisfaction continued to prevail. The Commissioners 
decided to deduct £10 in this instance also, ‘‘ by way of fine.” 





ILKESTON GAS-WORKERS’ ORGANIZATION. 


Described by one of the members of the Corporation, who accorded 
his presence to the inaugural proceedings, as the only “fighting ” 
trade union body in the district, the Ilkeston gas workers, acting under 
the auspices of the National Union, have entered upon an ambitious 
scheme ; a building in St. Mary Street, which is to to be known as the 
Gas-Workers’ Hall, being opened last week. The project derives 
added importance from the movement which is on foot toruna Labour 
candidate for this part of Derbyshire, at present represented by Colonel 
J. B. Seely, Secretary of State for War. 

The hall, which was formally opened by Mr. Arthur Hayday, of 
Nottingham, the District Secretary of the Union, is designed to form a 
centre of trade union operations, in which the gas workers have taken 
the lead ; and naturally the occasion was utilized to the utmost to 
sound the praises of the organization of which Mr, Will Thorne, M.P., 
is the head. It was claimed by Councillor J. Pounder, who is the 
Branch Secretary, that, despite the pessimistic predictions which were 
forthcoming when the organizing work was commenced locally, the 
No. 1 Ilkeston Branch was now the largest in the district ; while there 
was a second branch which was gradually adding to the number of its 
members. Councillor F. G. Robinson declared that, as a member of 
the Gas Committee, if he could honestly and honourably render the 
men a service, he was prepared todo so. Whether the scheme por- 
tends any further exacting demands upon the already much harassed Gas 
Committee, remains to be disclosed. Ilkeston at present possesses 
only one municipal revenue-earning concern to which any importance 
can be attached ; this being represented by the gas undertaking. The 
smallness of the reserve existing in regard to this branch of municipal 
enterprise scarcely appears to warrant any further raids upon revenue- 


though the demands may emanate from the authorities of the newly, 
acquired “ hall.” 


—_—— 


High-Pressure Gas Lighting at Belfast.—The Police Committee 
of the Belfast Corporation last week discussed the question of con- 
tinuing the high-pressure gas-lighting that has been for some time so 
much admired in the two main thoroughfares—Royal Avenue and 
York Street ; but it was agreed to let the matter stand for further con 
sideration after an inspection by members of the Committee during 
lighting hours. 

German Tar Products.—The German Tar Products Union made 
sales amounting to 947,107 tons last year, against 796,564 tons in rgrr. 
The increase fell mostly to tar oil and pitch. The more favourable re- 
sult respecting pitch is stated to be not due merely to the larger demand 
for the purpose of briquetting coal smalls, but also because of its more 
extended requirement for use in other directions, one of these being the 
briquetting of ore. As to the uses to which tar oil has been put, this 
was most signalized in its application as fuel for Diesel motors, and also 
as a heating fuel in the heavy metal industries. 




















GLASGOW ; 





R. & A. MAIN, LIMITED. 


WORKS, Gothic Works, EDMONTON, N.; Gothic Ironworks, FALKIRK; and Gothic Works, BIRMINGHAM. 

SHOW-ROOMS AND BRANCHES: 25, Princes Street, Oxford Circus, W. ; 

56, Broad Street, BIRMINGHAM; 83, Old Market Street, BRISTOL; 13, Whitworth Street 

West, MANCHESTER; 8, Exchange Place, Donegall Street, BELFAST; 333, Queen Street, MELBOURNE ; 
and 12, Cunningham Lane, Pitt Street, SYDNEY, N.S.W, 


A REVELATION. 


The Cookers comprised in our new 30-40 

series are a revelation in value. They 

embody features which are usually only to 

be found in the most costly cookers, such 

as—to deal with the hotplate only—the 
following :— 


Lifting Cornice (fixed if required) Wrought- 
Iron Bars which do not fall out when 
cornice is raised. Double reversible grill, 
which when reversed gives an absolutely 
vertical flame for boiling. All burners re- 
movable and interchangeable and fitted with 
gas and air adjusters. The cornice itself is 
roomy and of handsome appearance. 


MAIN’S NEW SERIES. 


136, Renfield Street, 











258 JOURNAL OF GAS LIGHTING & WATER SUPPLY. 


[July 22, 1913. 





MANUFACTURE OF GAS-RETORTS. 


The Refractory Materials Committee’s Specification Criticized and 
Defended. 


In the course of an article by a ‘“‘ Gas Engineer” in the Engineering 
Supplement to “ The Times” for the 8th inst., he made the following 
remarks on the subject of the manufacture of gas-retorts. 


Within comparatively recent years, and at a time when the British 
fire-clay manufacturer seemed to be in danger of foreign rivalry, a 
Special Committee was appointed by the Institution of Gas Engineers 
to inquire into the inferiority of the home-produced article. In the 
course of time, this Committee, after exhaustive consideration of the 
scientific and thereotical principles of the question, recommended a 
“‘ standard ” material and specific method of preparation for gas-retorts 
—the ultimate aim being to gain increased refractoriness. For some 
time now the fire-clay concerns have been producing the exceptional 
article in conformity with the specification laid down by the experts; 
and thus it has become possible to form some opinion as to the prac- 
tical outcome of the proposals. It cannot, unfortunately, be said that 
the well-tended offspring of the Committee is altogether an unqualified 
success ; and though it is pointed out that “ there are retorts working 
in this country to-day which are credited with a life of 2000 days,” it 
must be recalled that in no small number of cases it has been a hard 
fight to keep them together for so short a periodas 500 days. Judging 
from those retorts which have done their time, it would appear that 
mechanical strength (so necessary to withstand the straining and buffet- 
ing of the present-day stoking machinery) has been sacrificed to a large 
extent for extreme refractoriness, with results that are anything but 
gratifying to the careful gas engineer. The chief cause of the trouble 
would seem to be the excessive friability of the material, owing to a too 
liberal use of originally burnt clay, or “ grog ;” and the detached ap- 
pearance of the newly-made retorts, with their coarse and open texture, 
appears to inspire anything but confidence in the prospective purchaser. 
It is a well-known fact, of course, that an extremely fine grain is not 
conducive to high refractoriness: but, on the other hand, it cannot but 
be thought that the open grain idea can be carried a trifle too far. At 
the present time, the situation is somewhat unsatisfactory ; and many 
engineers are disposed to return to the original material, which has at 
least the merit of being cheap. 


These remarks were replied to by Mr. F. J. Bywater, the Hon. 
Secretary of the Committee, in the following letter (sent from the 
offices of the Institution), which appeared last Wednesday. 


The contributor of the article has, it would appear, allowed brevity 
to mask both his knowledge of his subject and the doings of the Joint 
Committee of Engineers and Manufacturers who were responsible for 
the preparation of the standard specification ; otherwise it is difficult to 
account for some of the misleading statements made by him. Ido not 





propose to notice all these in detail. But I wish to correct his state- 
ment, or inference conveyed, that the standard specification lays down 
rules and regulations as to the manufacture of retorts. There is prac- 
tically no mention throughout the specification of manufacturing 
details, into which the Committee have repeatedly stated they were 
unwilling to enter ; and the only reference to such details was inserted 
after very careful consideration of the matter, and particularly of the 
views of those members of the Committee who were engaged in the 
manufacture of retorts. 

With regard to the coarseness in texture of some of the retorts which 
have been made to the standard specification, I would point out that 
the Committee, before preparing the specification, examined and tested 
a large number of samples of the best retort material available in this 
country at that time. The average porosity of these samples was 
found to be 17°9 per cent. ; and as it is beyond dispute that retorts 
should not be dense and close-grained, a minimum porosity of 18 per 
cent. was stipulated. It will be seen, therefore, that the Committee 
made practically no departure in this respect from the best established 
practice before the specification was published ; and, in fact, they have 
repeatedly stated that they wished to avoid rendering it necessary for 
manufacturers to make violent departures from existing methods, but 
rather to lead them, by well-considered steps, to prepare material 
which theory and practice show is desirable. 

Unfortunately, some of the first retorts made to the specification had 
a porosity of as much as 30 per cent. ; and it is to be feared that these 
have not given entirely satisfactory results. But, having regard to 
the porosity specified, and to the warning mentioned above as to the 
undesirability of extensive departure from previous practice, it cannot 
be said that the specification is responsible for these results. 

All who have had experience of this subject know how very compli- 
cated and involved it is; and it is not surprising that all the efforts of 
the manufacturers to improve their material have not been attended 
with entire success. But criticism made hastily or without full know- 
ledge of the circumstances cannot possibly do any good. 





COKE INDUSTRY OF THE UNITED STATES. 


According to some particulars contained in the number of the 
“ American Gaslight Journal” for the 7th inst., the coke industry of 


the United States has now reached the $100,000,0v0 mark, and there 
is a steadily growing increase in the proportion of coke made in bye- 
product and retort ovens. The valuable residuals—gas, tar, am- 
monia, &c.—are saved by this process to the value of tens of millions 
of dollars annually. Where the coke is made in beehive ovens, these 
products are wasted. The total production of coke last year, accord- 
ing to Mr. E. W. Parker, of the United States Geological Survey, was 
43,916,834 short tons, valued at $111,523,336. The production of bee- 
hive coke increased 5,164,701 tons, or 18 per cent.; while retort coke 
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increased 3,200,644 tons, or 49 per cent. Though larger than in r1gr1, 
the output of beehive coke did not reach the record figures for IgIo. 

The following table shows both the general increase in coke produc- 
tion and the rapid strides by which the bye-product industry is over- 
taking the beehive production : 


Year. Bye-Product Coke, Beehive Coke. Total. 
ons, Tons, Tons, 
1893 . . . 12,850 9,464,730 9,477,580 
Ig0I . . « 1,179,900 20,615,833 21,795,883 
1907 . . + 5,607,899 35,171,665 40,779,564 
1908 . . . 4,201,226 21,832,292 26,033,518 
1909. « + 6,254,644 33,060,421 39,315,065 
1gI0. . . 7,138,734 34,570,076 41,708,810 
gtr. « . 7,847,845 27,703,644 35,551,489 
I9QI2. . « 11,048,489 32,868,344 43,916,834 


The number of retort-ovens in operation increased from 4624 in 1911 
to 5061 in 1912 —a gain of 437; whereas the total number of all ovens 
decreased from 103,879 to 102,080, thus indicating that there were 
2236 fewer beehive ovens in operation last year than in 1911. Some 
new ovens of the beehive type were built in 1912; but the number 
abandoned exceeded these. There were nearly 1000 retort-ovens under 
construction at the close of the year, and contracts had been made for 
a number of additional plants. The marked progress made in retort- 
oven construction during the last two or three years, and the new work 
under way or in contemplation, are carrying forward the revolution in 
coke making which was noted as inevitable in one of the earlier Survey 
reports. This revolution consists in the gradual substitution of retort- 
ovens for the beehive type, and in shifting the coke-making industry 
from the vicinity of the mines to the centres of manufacture and popula- 
tion, where the gases can be utilized. 

The quantity of coal required to produce a ton of coke is much less 
than formerly. The average gain in 1912, compared with ten years 
ago, is at least 160 lbs. It is doubtful whether i in the earlier years the 
actual yield from coal exceeded 60 per cent.; whereas last year it was 
67 percent. This gain is largely due to the increased production of 
bye-product coke. 

In Illinois, Indiana, Massachusetts, Michigan, New Jersey, New 
York, and Wisconsin, where coke is made exclusively in bye-product 
plants, the yield varies from 69°6 per cent. (Wisconsin) to 81°8 per 
cent. (Indiana) ; in States where beehive practice prevails, the yield 
varied from 50 per cent. (Georgia) to 66°5 per cent. (Pennsylvania). 





London County Council and Testing High-Pressure Gas-Meters.— 
The report by the Public Control Committee of the London County 
Council on the subject of obtaining legislative sanction for the testing 
of high-pressure gas-meters, given in the ‘‘ JourNAL” last Tuesday, 
came before the Council that day, and the Committee’s recommenda- 
tion that notice should be given of the intention to consider the matter 
at a special meeting on the 2gth inst. was agreed to. 





NOTTINGHAM GAS EMPLOYEES’ STRIKE. 


Though there had been a suggestion of a possible development of 
the trouble involving other of the Council employees, the dispute at 
Nottingham affecting the tinsmiths at the Corporation gas-meter re- 
pairing shops again dragged its weary length along last week, without 
the anticipated extension of strife occurring. There had been plentiful 
talk as to a cessation of operations by other trade unionists, in sym- 
pathy with members of the National Amalgamation of Sheet Metal 
Workers ; but the threatened general mobilization of the forces did not 
materialize. Meanwhile, the tinsmiths have been left to their own re- 
sources. The general plan of campaign had been to sound the Execu- 
tives of the various unions whose members are in the service of the 
Corporation, upon the question of the enforcement of the demand for 
a minimum wage of 63d. per hour, and the ostracism of all non- 
union labour. The result of the voting by the several sections, which 
was to have been made known on Saturday, was awaited with in- 
terest. But inquiries in trade union official quarters elicited that there 
must be further delay until Thursday nexj, when the whole matter 
will, it was understood, be again debated. 


INGENIOUS DEVICE FOR STEALING GAS. 





Ice Discs for Working a Prepayment Meter. 

Mr. J. Carmichael, the Manager of the Barrhead Gas Company, 
has sent us a cutting from a newspaper published in Honolulu, where 
his son is engaged as an engineer, showing how a cook succeeded in 
surreptitiously obtaining a quantity of gas through a prepayment meter. 
The following is the story. 


Mr. Harry L. Strange, the brisk young Manager of the Honolulu 
Gas Company, who has recently returned from the mainland witha 
suit-case full of new ideas whereby the public of Honolulu may be 
better served, also brings back a report on the latest scientific way of 
beating a quarter-in-the-slot meter, such as so many in Honolulu have, 
in order to let the Oriental cook realize that it is money burning up 
when he touches his match to the range. 

“The man who rented this meter,” says Mr. Strange, “‘ was known 
to be tampering with it; and for a year the Gas Company were at 
a complete loss to locate even a clue as to his method. He would 
not put a quarter in the meter, and yet he used a great deal of gas. 
The Company changed the meters almost weekly, and yet they 
could not catch him. In reply to the questioning of the Company’s 
officials, he would just reply that the gas did not give out, and that 
he would not put a quarter in until it did. The Gas Company 
threatened, wrote letters, sent inspectors, and did many other things 
to get him to turn from his method; but all to no avail. At last 
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they made him a proposition, and offered him a sum of money and 
a guarantee that they would not prosecute him if he would show 
them his method. He took them at their word, and a meeting was 
arranged in his basement. From his work-bench drawer he took a 
steel mould and an ether freezing-machine such as is used in connec- 
tion with certain applications of the microscope. He poured a little 
water into the mould, and a few seconds’ application of the freezing 
spray turned the water into a hard disc of ice the size of a quarter. 
This he dropped into the meter. It performed the work of the coin, 
and after a short time melted and ran out; the moisture went into the 
bottom of the machine.” 

Mr. Strange was asked by the writer of the story what the Gas Com- 
pany thought of it; and the reply was that “it took them along time 
to get over the shock.” 





NOTTINGHAM CORPORATION WATER SUPPLY. 


The Mistake of Participating in the Derwent Scheme. 
The further the considerations in relation to Nottingham’s partici- 
pation in the Derwent Valley scheme are examined, writes our local 


correspondent, the less inviting does the prospect appear. By Mr. 
A. R. Atkey, the Chairman of the Water Committee, the declaration has 
lately been made that Nottingham’s alliance in the matter with Shef- 
field, Leicester, and Derby represents the “ greatest blunder ” which the 
Municipality has ever made. He gave credit to those who pledged 
Nottingham to the scheme for acting as they considered best in the 
city’s interest in their day and generation. While realizing that the 
Derwent source would valuably conserve the existing supplies to the 
city, he enforced the consideration that it was a mistake to suppose it 
would give a perfect supply for all time ; pointing out that when it was 
in full working order it would only meet 25 per cent. of the require- 
ments. It was from this point of view, therefore, that he regarded the 
conception of the scheme as being so utterly unjustifiable and disastrous. 
In view of the heavy annual expenditure to which the Corporation now 
stand committed in their partnership with the other authorities, it is 
distinctly vexatious to Nottingham ratepayers now to learn, upon Mr. 
Atkey’s authority, that at Burton Joyce, which is only a few miles 
from the municipal boundary, one new source of supply has been 
successfully tapped at a cost which, for capital outlay, does not amount 
to more than one year’s interest for which Nottingham is liable under 
the Derwent Board compact ; and, as if this were not sufficient, there 
is the further irritating consideration that at Mapperley, contiguous to 
the municipal boundary, there is another valuable yield, which, through 
opposition on the part of the smaller authorities interested, was being 
allowed to run to waste. The Corporation, according to the explana- 
tion given by the Chairman of the Water Committee, have been pre- 
vented from exploiting the supply which there also might have been 
had in plentiful volume. Significant of the dog-in-the-manger policy 





which often obtains where conflicting interests are involved, the Map- 
perley borehole had been blocked up; and yet such is the volume 
and force of the water that it has made its way out again, and was 
recently running to waste at the rate of 2 million gallonsa day. Added 
to the unpleasant reflections to which Nottingham’s financial obliga- 
tion in the Derbyshire venture has given rise, complaints as to the 
alleged doubtful quality of the Derwent Valley water are being re- 
newed locally on all sides; the feeling finding expression in a demand 
for an independent official analysis, despite Mr. Atkey’s protest as to 
the utterly unreasonable nature of the criticism, and his declaration as 
to the absolute purity of the supply. 


WATER SUPPLIES FROM RIVERS. 





In the Engineering Section of the Royal Sanitary Institute Congress 
at the recent meeting in Exeter, Mr. W. PHELrs submitted a paper 
on the subject of ‘‘ Water Supplies from Rivers.’’ 


The author said his intention was to consider the supply of water for 
rural districts, for which a definite policy might be required and adopted 
with advantage, rather than that to towns, where, generally speaking, 
a definite supply and settled policy had already been adopted. He dealt 
with the conditions obtaining in other countries, and said there was no 
consensus of opinion in the direction of adopting a general policy of 
forsaking river supplies either hereor abroad. It had been the custom, 
to a great extent, among engineers and others, to consider all deep well 
waters and large springs as being suitable sources of supply without 
treatment and safe from pollution; but this attitude had of late years 
undergone achange. Probably more epidemics of water-borne disease 
could be traced to the pollution of deep well waters and springs than 
had been caused by river water properly treated. This was particu- 
larly the case where the wells or springs were situated in a fissured 
formation and the vicinity of populated areas, and did not generally 
apply with the same force to springs rising at a considerable altitude. 
From the latter he had provided supplies to a large number of rural 
areas by gravitation ; and it was these that he recommended for use 
wherever possible, in the first place as being the most free from pollu- 
tion. When they came to consider the economic bearing of this ques- 
tion, another very good reason might be found in favour of upland 
springs as a source of supply for rural areas. Pumping in millions of 
gallons per day was not comparatively a very expensive operation, but 
when they came to so deal with (say) 50,000 to 100,000 gallons per day, 
the cost was comparatively much higher. In his experience, supple- 
mented by information from those in charge of similar warks, the cost 
of pumping for supplies of the extent named averaged not less than 23d. 
per 1000 gallons. This was equal to an annual charge of {190 in the 
first case, or £380 in the latter. 

The author's suggestion of a policy was that, as regarded the water- 
shed areas not yet taken, the upland springs should first be appropriated 
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to the use of the dwellers in that river basin. Having regard to the 
probability of increased population or the needs of coast towns not yet 
sufficiently equipped for future needs, some help should be given from 
a central fund, where such was advisable, to enable mains to be laid 
large enough to convey not only the collected springs, but, as occasion 
might require, the whole or a large part of the surface yield of the col- 
lecting area. Storage reservoirs and filters on the watershed area 
might be added from time to time as might become necessary. This 
would obviate the difficulties commonly encountered from the fouling 
of trunk mains by vegetable growths due to the conveyance of unfiltered 
water. He realized that no co-ordinating machinery at present existed 
to deal with a river basin on the comprehensive lines suggested, and it 
was to be hoped that when legislation took place the needs and finan- 
cial limitations of the rural areas would receive the fullest considera- 
tion. 

Mr. A. G. Martin (London) said the subject was of importance to 
rural districts, and the author had done good service in suggesting the 
propriety of dealing with problems of this kind on broad lines, and 
supplying possibly a large number of parishes by a combined scheme. 
He had in mind the case of a large number of villages situated on the 
Oxfordshire clay, which was simply a heartrending formation from 
which to get water. As a matter of fact, there was no water fit for 
use ; and in this particular case it was brought a distance of 16 or 18 
miles, and distributed at a cost of 43d. or 5d. per 1000 gallons. This 
showed what was possible by combined action. 

Dr. Garrett (Cheltenham) said his town had power to take water 
from the Severn for their own supply and also for Tewkesbury, and 
some years ago it was his duty to report on the subject. He visited all 
the towns on the Severn, and estimated the amount of impurity going 
into the river, which was considerable, Practically speaking, the 
majority of towns on the Severn took their water from a point above, 
and put their sewage into the river below the towns. He took samples 
of the water above and below these towns, and in every case he found 
that within a few miles of the places where the sewage was discharged 
the river had come back to its original state of purity, with the excep- 
tion, of course, that there was added to the water some amount of 
inorganic material, and the water became harder. The result of his 
investigations was that he was able to advise that water could be taken 
from the Severn and used with safety ; and it had been so used since. 
Lately they had introduced plant for a rough filtration of the water, as 
they had no facilities for storing the water over a period, as had been 
advocated by Dr. Houston, the Director of Water Examination of the 
Metropolitan Water Board ; and, in this connection, he wished to em- 
phasize the great value of the addition of chloride of lime to the water 
before filtration. 

Mr. Moss FLoweEr expressed the opinion that if the local authorities 
did their duty in regard to sewage disposal, there would be no difficulty 
in getting good water for all the districts of the country. 

Mr. PHELPS, in reply said he was quite aware that water which had 
been polluted could be pumped and filtered; but his argument rather 
was whether this was worth doing. If they could collect water which 
had been naturally filtered through the soil at high levels where no 
pollution existed, and could bring it by gravitation to the inhabitants, 
was it worth while to allow it to pass down to a stream where it was 
polluted by the drainage from farmsteads, and then pump it to the top 
of a hill and filter it and pass it on ? 





NOTES FROM SCOTLAND. 


From Our Own Correspondents. 
Saturday. 


Blairgowrie.—The Town Council have been notified that Messrs. 
Foote and Milne, of London, are to apply to the Board of Trade for a 
Provisional Order to supply electricity within the area of the Town 
Council. 

Broughty Ferry.—The Dundee Town Council will take over the gas- 
works after the November elections, when Mr. Keillor goes under their 
control as Assistant Engineer and Manager. No doubt the salary will 
not be any the worse in the new appointment; but it is understood 
that no compensation is to be given to him for the loss of prestige, 
status, &c. There is no doubt that the new position is a very different 
one from that of having complete charge. It seems that the Broughty 
Ferry officials felt obliged to petition, on their own behalf, to obtain the 
best possible conditions under the Dundee Town Council. The works 
will probably be continued in working until May next, when the full 
supply will be obtained from Dundee, and the works at Broughty Ferry 
scrapped and used only as a holder station and for the showing and 
distributing of stoves, &c. It is thought that a boosting plant will be 
installed to deliver Dundee gas to the holders, whence it will be dis- 
tributed through the present pipes. The holder accommodation in 
Dundee just now is about 60 per cent. of the maximum daily sale, 
throwing only a small pressure for distributing over a large area; while 
the Broughty Ferry storage capacity is also only about 62 per cent. 
It was shown in the annexation evidence that the price of gas in the 
Ferry is now 2s. 63d. net, as against 2s. ofd. net in Dundee, with the 
discount off. The former, however, are paying off their indebtedness, 
at the rate of 2d. per 1000 cubic feet sold, quicker than Dundee; so 
that really the only difference is 4d. per 1000 cubic feet. There is also 
a cash surplus of £1700, or equal to a reduction of 6d. per 1000 cubic 
feet. The Broughty Ferry Gas Department was shown to be in an 
excellent position and well managed, which speaks well for Mr. 
Keillor’s work there. That stovesand cookers have not been neglected 
is shown by the average day and night consumption, which is stated to 
be 54} per cent. and 45? per cent. in summer and 484 per cent. and 
51% per cent. respectively in winter. 

Castle Douglas.—A goodly sum has been placed to reserve by the 
Gas Company, and a dividend of 7 per cent. and a bonus of 3 per cent. 
paid. The Manager (Mr. R. Croll) showed that coal had risen by 
4s. 2d. per ton; but the price of gas (3s. 64d. per 1000 cubic feet) is not 
to be raised. 

Cupar.—The dividend to be paid by the Gas Company is to be 4os. 
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per share on the ordinary shares, and 5 per cent. on the preference 
shares. 

Dalkeith.—The Electric Supply Corporation, Limited, London, have 
offered to renew their contract for five years, reducing the price per 
lamp from £2 to 33s., and to make good all breakages. The Town 
Council agreed to accept the offer of the Electric Supply Corporation. 

Dunfermline.—The extra cost of coal has been £287 in 1911-12 and 
£1677 in 1912-13, and next year it is estimated at £3185. Despite this 
increase, the price of gas is not to be raised. Mr. Thomas Stewart, 
in presenting the estimates, referred to the probable increase in the 
consumption which was expected from the greater population, and 
prophesied that the gas-works would be the most profitable depart- 
ment of the Town Council. He also complimented Mr. Alexander 
Waddell, the Gas Manager, on the success. 

A curious case has arisen of a burgh engineer being sued for his 
water-rates. It seems that on Jan. 29 the notice to pay was served, 
stating thereon that the rate was payable on or before Jan. 20, and ap- 
peals against the assessment had to be made by Jan. 14. The Fife 
County Council, in whose area the house was situated before the ex- 
tensions of the burgh boundaries, coulé not supply the engineer, and 
he laid a pipe from the Dunfermline supply. He had received no 
water from the County Council; but they contend that, his property 
being within their water area, only an Act of Parliament can absolve 
him from paying the rate. The Sheriff has now held the action over 
until the disposal of the appeal made by the defender—he holding that 
the lateness of the notice did not prevent the Council from taking 
action, but it allowed the defender to present an appeal at a later date, 
which he had done; and this appeal must be heard before the Sheriff 
would decide the action, 

Inverurie.—A dividend of 64 per cent. has been declared by the Gas 
Company, despite a recent reduction of 5d. per 1000 cubic feet in the 
price of gas. 

Paisley.—The annual report of Mr. James Lee, the Water Engineer, 
has been delivered. There have been 10,353 gallons daily increase in 
the Paisley district, and at the same time a decrease of 96,439 gallons 
in the Johnstone district ; so that the net decrease is 86,086 gallons per 
day. The latter district shows a total daily consumption of 55? gallons 
per head. In the Paisley district, the consumption is 77 gallons per 
head for all purposes. 

Peebles.—Scarcity of water in the district is complained of, and the 
erection of a storage tank to hold 50,000 gallons is suggested. The 
Provost, Mr. Ballantyne, hoped that the Council would make use of 
the Kirkhope Burn site, where they had a natural position for a reser- 
voir, and which site they had purchased. 

Selkirk.—An increased quantity of gas, amounting to about 2 per 
cent., has been sent out by the Gas Company during the past year ; 
while the profits amount to £1891, from which a dividend of 5 per cent. 
is to be paid. There is to be no alteration in the charge for gas, as 
coal contracts of a favourable nature have been arranged. 





CURRENT SALES OF GAS PRODUCTS, 


Sulphate of Ammonia. LivERPOOL, July 19. 


The slight improvement which took place last week in the market 
for this material has not been maintained this week. Fresh orders 
from consumers have continued to be scarce, and, although the require- 
ments of dealers for fulfilling previous engagements have been con- 
siderable, the present output bas proved ample for all needs. The 
nearest values at the close are {12 16s. 3d. per ton f.o.b. Hull, 
{12 17s. 6d. per ton f.o.b. Liverpool, and £12 18s. gd. per ton f.o.b. 
Leith. Little new business has transpired for future shipment ; but it 
is reported that producers have accepted {13 2s. 6d. per ton for delivery 
up to December next, and £13 7s. 6d. per ton for January-June, 1914, 
f.o.b. principal ports, in equal monthly quantities. 

Nitrate of Soda. 


There is no change in this article, and quotations are repeated at 
ros. 43d. per cwt. for ordinary and tos. 74d. for refined quality on spot. 


Lonpon, July 21. 
Tar Products. 

There is practically no change in the markets for tar products, and 
business is still very quiet. Pitch remains in the same position ; and no 
business of any consequence has been reported during the week which 
is likely to have any effect on the market either way. Consumers are 
expecting a further lowering in the value, and, consequently, are not 
eager purchasers at the moment. Benzols are steady ; but business 
is quiet, and there is little doing. There is practically no alteration in 
the value. In naphthas, there is not much business, and the price re- 
mains the same. Some business is reported in crude carbolic ; and by 
the prices which have been paid for this year’s delivery, it would 
appear that some dealers are covering in against contracts made some 
time ago. A little business is reported in creosote, though reports 
speak of very reasonable prices being accepted for country makes. The 
quotation in London keeps fairly steady. 

The average values during the week were: Tar, 25s. 3d. to 29s. 3d. 
Pitch, London, 41s. to 42s.; east coast, 4os. 6d. to 41s. 6d.; west 
coast, Manchester, 4os. to 41s.; Liverpool, 41s. to 42s. ; Clyde, 41s. 
to 42s. Benzol, 90 per cent., naked, London, 1s. odd. to 1s. 1d.; 
North, 1s. to 1s. ofd.; 50-90 per cent., naked, London, rod. to 104d. ; 
North, tod. Toluol, naked, London, 11d. to r1$d.; North, 11d. 
Crude naphtha, in bulk, London, 53d. to 53d.; North, 43d. to 
54d. Solvent naphtha, naked, London, 11d. to 113d. ; North, 9d. to 
o#d.f.o.b. Heavy naphtha, naked, London, 114d. to ts. f.0.b. ; North, 
tod. to 104d. f.o.b. Creosote, in bulk, London, 34d. to 33d.; North, 
2gd. to 3d. Heavy oils, in bulk, 34d. to 38d. Carbolic acid, casks 
included, 60 per cent., prompt, east and west coasts, 1s. 3d. to 1s. 4d. 
Naphthalene, £5 to £9; salts, 50s. to 55s., bags included. An- 
thracene, “A” quality, 14d. to 1#d. per unit, packages included and 
delivered. 

Sulphate of Ammonia. 


There is little or nothing doing in this market at the present 
moment; and in one or two cases lower prices have been accepted 
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where makers have been anxious to clear out their stocks. The future 
does not look at all promising, seeing the increase in production. 
Outside London makes are still quoted at £12 5s., though there are re- 
ports of lower prices being accepted. In Hull, the price is £12 16s. 3d. ; 
Liverpool, £12 17s. 6d.; Leith, {12 18s. 9d.; Middlesbrough, 
£12 16s, 3d. 


‘*Tar DIsTILLER’’ writes, under date of the 17thinst. : “‘ Tar products 
are still maintaining their position, and if anything pitch is better. At 
Liverpool, 43s. 6d. has been paid for wholesale quantities; and this 
price has been offered for a large amount. There is no doubt this 
article is going back to its proper figure. Carbolic acid has been un- 
duly depressed ; and when the makers of this article realize their 
strength, there is very little doubt that we shall see an improvement in 
prices. The prices at present offered are such as to render the article 
unattractive to makers.”’ 


_— 


COAL TRADE REPORTS. 


Northern Coal Trade. 


There is a stronger demand for coal both for steam kinds and for 
Durham sorts in general. In steam coals, best Northumbrians are 
from 15s. to 15s. 3d. per ton f.o.b. ; and there is a fairly full export 
demand. Second-class steams are about 13s. 3d per ton ; and steam 
smalls are steady at from 8s. 3d. to gs. 6d. per ton f.o.b., with higher 
quotations for some special classes. The output is still rather limited 
—work being kept back at the collieries by local holidays. In the gas 
coal trade, best Durhams are about 15s. per ton f.o.b.; second-class 
are generally quoted from 13s. 6d.; and for ‘“‘ Wear specials,” from 
15S. to 15S. 6d. isnamed. Tenders are being sent in now for 45,000 
tons of gas coals for Christiana; but the prices are not yet known. 
Sales are reported for Italy at a price believed to be about 19s. 3d. de- 
livered at Genoa —a figure which, with current freights, would be con- 
siderably below the prompt quotation for second-class gas coals. A 
large sale of coking coal for Bilbao—some 21,000 tons monthly, at 13s. 
to 13s. 3d. per ton f.o.b.—ought to stiffen the prices of Durham coals, 
including, of course, gas coals. Coke is rather easier ; there being 
now a Slight increase in the production. Good gascoke is quoted from 
17s. per ton f.o.b. in the Tyne. 

Scotch Coal Trade. 


The advent of the holidays has influenced the Scotch coal trade 
during the past week, and coalmasters look for good business when 
work at the collieries is resuized. On the Glasgow Coal Exchange, on 
Friday, the following were the approximate prices quoted : Ell coal, 
best brands, 12s. 6d. ; splint, 12s. 9d. to 15s. ; navigations, best, 16s. 6d. 
to 17s.; ordinary strains, 11s. to 12s.; Hartleys, 14s. 6d.; trebles, 
12s. 6d. ; doubles, 11s. od. ; singles, 11s. 3d. ; pearls, ros. 6d. ; dross, 6s. 
to 8s. 6d., f.o.b. Glasgow. 





Rochdale Gas Undertaking.—The sanction of the Local Govern- 
ment Board to the Provisional Order authorizing the Rochdale Cor- 
poration to supply and fix free certain gas apparatus for domestic use 
was reported to the Gas Committee at their meeting last Wednesday. 
The central show-room is now being prepared. 

Price of Gas at Goole.—The Goole Urban District Council have 
decided to reduce the price of gas from 3s. 2d. to 3s. per 1000 cubic 
feet to ordinary consumers: the change to take effect as from the 
quarter-day commencing on the 1st inst. Consumers of gas through 
prepayment meters will have 27 instead of 25 cubic feet for 1d. The 
Gas Committee of the Council have received a demand from the Aire 
and Calder Navigation, as the largest consumers of gas, foran additional 
allowance of discount, accompanied by the threat that otherwise the 
Navigation would seriously consider the adoption of electricity. The 
Council have replied calling attention to the reduction they have made 
in the price of gas, and stating that they will give the communication 
of the Navigation further consideration. The net profit of £3331 
realized last year constitutes a record, 











APPLICATIONS FOR LETTERS PATENT. 


15,604.—MackIg, A. M., “ Gas-engines.” July 7. 
15,609.—GASLATERNEN FERNZUNDUNG G.M.B.H., “Actuating gas- 
cocks.” July 7. 
15,619.—BONECOURT SURFACE COMBUSTION, Ltp., and KIRKE, 
P. St. G., “ Combustion of combustible mixtures.” July 7. 
15,667.—Borp and REvuTHER, “‘ Water-meter.” July 7. 
15,677.—STEPHENSON, J., “Generating water gas.” July 7. 
15,692.—SUTHERLAND, J. G., and A. G. SUTHERLAND, Ltp., “ Dry 
meter.” July 8. 
j ot ines E., “Accelerating the flow of water in a conduit.” 
uly 8. 
15,775-—Marot, P., “‘ Acetylene generators.” July 8. 
j alien F. H., and Smitu AnD Davis, Ltp., “‘ Gas-burners.” 
uly 9. 
15,888.—WuisTon, H., ‘Mantle holder.” July to. 
15,952.—OUDEVILLE, F., “ Heating baking-furnaces by gas.” July ro. 
15,965.—KoppeErs, H., “‘ Separating light oils from washing oils and 
regenerating the latter.” July 10. 
15,990.—FLETCHER, RUSSELL, AND Co., Ltp., and FLETCHER, W., 
“Bunsen burners for high-pressure gas.” July 11. 
16,029.—SIMMANCE, J. F.,and Asapy, J., “‘ Gas-governors.” July 11. 
16,081.—PHIL.Ips, E., “‘ Expanding pendant.” July 12. 
16,107.—Cook, T., “‘ Conveying coke from vertical retorts.” July 12. 
16,110.—Havers, E. W., “ Distance gas lighting.” July 12. 
j “ne gliaicataalaaa H. W. G., “Rotary engines and compressors.” 
uly 12. 
16,128.—FAIRWEATHER, H. G. C., “* Money boxes for meters, &c.” A 
ee from the Ges. fiir Elektrische Industrie Akt.-Ges. 
uly 12. 
16,130,—PILLER, P., ‘‘ Measuring the pressure of gases.” July 12. 
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Cromer Water Supply.—The Cromer Urban District Council have 
decided to adopt, at an estimated outlay of £2000, a filtration scheme 
which has been found highly successful at other seaside resorts. The 
repayment would involve an annual charge equal toaid. rate. The 
adoption of the scheme will, it is believed, tend to much economy in 
the general working of the Water Department. 

Poisoned Fish in the Roding.—Last Sunday, the River Roding, 
at a point known as Littlebury Mill, near Ongar, Essex, was covered 
with the floating bodies of hundreds of dead fish. The trouble 
is “believed” to be due to road-tarring operations in the district, 
followed by heavy rain. Asa measure of precaution, farmers in the 
locality are keeping their cattle from the river for a time. 


Parochial Electors and Borough Funds.—Under the Borough 
Funds Acts, 1872 and 1903, a local authority, other than a county 
council, cannot promote a Bill in Parliament unless a resolution ap- 
proving of the Bill has been passed at a meeting of the parochial 
electors or at a subsequent poll if demanded, and a poll can be de- 
manded by a hundred electors. A Bill has been drafted, upon the 
instructions of the Association of Municipal Corporations, by which it 
is proposed to repeal, in the case of municipal boroughs, the provisions 
of the Acts requiring a meeting of the parochial electors and a poll. 
The Bill was introduced last Tuesday by Mr. George Thorne, the 
Member for Wolverhampton, and it stands for second reading next 
Monday. 





The tender of Messrs. Kettleand Son, of Loughborough, for £947, 
has been accepted by Messrs. G. & F. W. Hodson, the Engineers, 
for providing and laying cast-iron water-mains at Kingscliffe for the 
Oundle Rural District Council. This tender was the lowest of nine 
submitted ; the highest being for £1149 —a difference of £202. 





The Bermondsey Borough Council have applied to the London 
County Council for sanction to the borrowing of £8682 for electricity 
mains and a switchboard; the Finance Committee think the loan 
should be sanctioned, repayable within the usual periods. 


The Tillicoultry Town Council have decided to instal a complete 
installation of the “A. & M.” patent automatic lighting and extinguish- 
ing apparatus, together with the Alder and Mackay hurricane proof 
copper lantern; and the Stockport Corporation will be installing 250 
of the “ A. & M.” patent automatic controllers before the next lighting 
season. 


Contracts for laying high-pressure mains for the Richmond (Surrey) 
Gas Company—to be placed under the footways on either side of the 
principal thoroughfares—and for the Leatherhead Gas Company to 
connect their works at Leatherhead with those at Cobham (about six 
miles distant) have been secured by Messrs. A. H. Ball and Co., Limited, 
of Farnham. 


We learn that the band of the Compagnie du Gaz d'Anvers (Im- 
perial Continental Gas Association) recently won the first prize in a 
competition at the Ghent Exhibition, and their bandmaster, M. Van 
Dyck, the conductor’s prize. This success was celebrated last Tues- 
day by a reception at the house of Mr. A. F. P. Hayman, the Gas 
Engineer and Manager for the I.C.G.A. in Antwerp. 

A concert was held at the Rotherhithe Gas-Works Institute of the 
South Metropolitan Gas Company on the roth inst., on the occasion of 
the presentation of the prizes by Mrs. Sherwin, wife of the Secretary 
of the Institute, to the winners of the four-oared cutter race, which 
took place the previous Saturday. At the conclusion of the pro- 
ceedings, Mr. Sherwin, who is leaving the Company, was presented by 
the Committee of the Institute with a pair of vases and a casket, in 
appreciation of his services. 








GAS COMPANIES’ STOCK AND SHARE LIST. 


The Stock Exchange had its ups and downs last week ; but, neverthe- 
less, it was not at all a bad time on the whole. This is the more signi- 
ficant when the number of adverse factors supervening is reckoned 
with. The deplorable state of things in the Balkans, the prospect of 


civil war in China more threatening day by day, the severe unrest in the 
Rand, and labour clouds at home, go to make up a depressing aggre- 
gate. But markets in general have shown real strength, though 
business has not been abundant—a feature to be expected as we get 
nearer August. On the opening day, it seemed as if the Exchange 
might almost as well have remained closed, for business was about as 
slack as it well could be. All markets were inanimate and featureless. 
Prices hardly moved at all, and, if at all, then capriciously. A small 
failure was reported, but it was not influential. Tuesday showed a 
greatly improved tone, though actual business was small. The storm 
centres both abroad and at home were regarded more hopefully, and 
prices in all the leading departmentslooked up. Gilt-edged were quite 
strong, with easier discount as a special incentive, and Consols rose 3. 
Home Rails made moderate but level advances; and American and 
Foreign advanced. Wednesday started brightly; and markets de- 
veloped fresh strength. But a pause ensued, and then realization 
of profits set in. Consols shaped easier, and Rails closed below 
the best; but American remained strong. Thursday was quite 
overcast; the aspect of Balkan and other Foreign affairs being 
regarded gloomily. Consols went down, and Home Rails and the 
Foreign Market gave way ; but American held very firm in response 
to special circumstances. The air cleared on Friday, and brighter 


views prevailed, though no great peg to hang hopes upon might be 
discerned, and Continental advices were encouraging. Consols re- 
covered, and markets in general held their heads up. Saturday's tone 
varied in the different markets ; China and South Africa being the weakest 
spots. There was, however, nostrong movement. Gilt-edged were not at 
their best, but Consols closed at 72? to 73—a rise of 4 in the week. In 
the Money Market, the tendency was at first quite easier; but later on 
it settled down firmer. Business in the Gas Market was about a fair 
average, when allowance is made for the approach of the holiday 
season ; and the tone was strong, with some nice advances in quota- 
tion. Two announcements of the result of the half-year’s trading are 
made. The Gaslight and Coke Company will maintain their dividend 
and carry forward almost the same amount as six months ago. The 
ordinary stock was in good demand, realizing from too} to 1034—a 
rise of 2. In the secured issues, the maximum marked 75%, the pre- 
ference 98, and the debentures 724. South Metropolitan advanced 14, 
with transactions at 1093 to 111, and the debenture made 72 and 73. 
In Commercials, the 4 per cent. fetched 1064 and 107, the 34 per cent. 
103 to 103?, and the debenture 69. Among the Suburban and Pro- 
vincial group, Alliance fell 13 at 674, British marked 454, South Sub- 
urban 1173, and ditto preference 115. Tottenham and Edmonton 
will recommend an increased dividend and carry forward a larger 
balance. In the Continental companies, Imperial changed hands at 
163 to 165%, ditto debenture at 864, Union at 80, European at 17{ to 
18}, and Tuscan debenture at 95} and 954. Among the undertakings 
of the remoter world, Bombay made 633, Cape Town preference 4, 
Primitiva 63, and 64, and ditto preference 4% to 54. 
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990,000 | "6 | April1l | 74 | Bombay, Ltd... .| 64-62 |.. | 511 1] 250,000) 100) April 1 4} Melbourne | 44B-0-Deb. 98-100 420 0 
50,000 10 Feb. 27 | 15 Bourne- 10p.c.. .| 28§—-298|.. |5 1 8 1,920 | May 80 4 Monte Video, Ltd. . . | 124—13 6381 
832,000 10 | ae 7 =| mouth Gas} Bip.c. .| 153-16 |.. | 4 7 6 || 1,775,892 | Stk. | Feb. 27 44 Newc’tle&G’tesh’d Con. A—994 +3 410 6 
75,000) 10) ws 6 | and Water } Pref. 6 p.c. | 18 ? jo. |4 4 8 629,705 | Stk. | June 27 Do. 8p.c.Deb. | 883-845 .. 4 210 
880,000 | Stk. | Feb. 27| 14 | Brentford Consolidated 265 | .. 5 5 8 55,940 10 | Feb. 27 | 7/7/0 North Middlesex Tp.c., 18-14 .. 5 47 
830,000 | ow» | » ll Do. New. . ./| 200-203|.. |5 7 4/|| 800,000 | Stk.| May 16. 8 Oriental,Ltd. . . . 124-129 .. 64 0 
60,000 o | - 5 Do. 5 p.c. Pref. .| 118-115 | .. | 4 611) 60, | 5 | Mar. 28 | 10 Ottoman, Ltd. . &-8?  .. 51 3 
206,250 » |dJunel8| 4 | Do. 4p.c. Deb. .| 923-94 | .. | 4 5 1) 60,000 650/| Feb. 27 18 Portsea, Island B 125198 | .. |6 1 7 
217,380 | Stk. Feb. 27| 11 | Brighton & Hove Orig. | 206-211; .. |5 4 3) 100,000 | 50 a 12 Do. C . .| 193—195 | .. |416 0 
244,200; » | ih 8 Do. A Ord. Stk.. | 151-154)... [5 811 249,980/ 5|May 16 8 PrimitivaOrd. . . .| 53- - je 8 8 
580,000 20 | Mar. 28 | 193 |British. . . . . .| 45-46 |.. [5 8 8 499,960 5 | June 27. 5 os 5 p.c. Pref. . 44—5p +345417 7 
120,000 | Stk. | June 27/| 4 Do. 4p.c. Deb. Stk.| S7—-89 |.. | 4 911 621,600 | 100| June 2 4 ” 4p.c.Deb. .| 98-95 .. 44 3 
245,771 | Stk. | a 4 | BuenosAyres4p.c.Deb.| 894-914 | .. | 4 7 5 846,198 | Stk. | June 27 4 River Plate 4p.c.Deb.| 90—92 ~ ea 2 
100,000 10 | _ — | Cape Town & Dis., Ltd. 2-3 oe _- | 275,000 | Apl. 11 12 San Paulo, Ltd... oe _ 
160,000 jo o— — | Do | p.c. Pref. . 4—5 |.. — || 150,000, 10 - 6 Do. 6 p.c. Pref. 114-119 .. 65 2 2 
00,000 | Stk. | June 27| 44 | Do. 4$p.c. Deb.Stk.| 75—80 512 6 || 125,000 July 1) 5 Do. 5p.c.Deb. .| 48—50 5 0 0 
157,150 | Stk. | Feb. 18} 6 | Chester5p.c.Ord.. . 1094-1113) .. | 4 9 8 || 185,000 | Stk.| Mar.13 10 Sheffield A . . . . 225—227 481 
1,513,280 | Stk. | Feb. 27 | 5/9/4 | Commercial 4 p.c. Stk.| 105-107 .. |5 2 1 | 984) 4 | a 10 Do B .. . .| 285—227 ee | 
660,000; » | » | Do. 84 p.c.do.. | 102-104, .. | 5 2 6) 500 | x | ~ 10 Do C . . 224—226 48 6 
475,000; ,  Junel3/ 8 | Do. S8p.c. Deb. Buk. | 69—71 . |4 4 6] 90,000; 10| May 80, 74 SouthAfrican . . . 9§—103 .. | 7 210 
800,000 | Stk. yy 4 | Continental Union, Ltd.} 80-83 | .. | 416 5 || 6,429,895 | Stk. | Feb. 13 5/9/4 South Met.,4p.c. Ord. 1095-111; +1} 418 0 
200,000; » | " 7 | Do. Tp.c. Pref. | 124—126| .. |} 511 1 || 1,895,445 | ,, | July 11 38 Do. 3 p.c. Deb. | 714-7837 .. | 4 1 8 
492,270 | Stk. — 53 | Derby Con. Stk.. . .| 184—125!.. | 412 0 || 209,820 Stk. | Feb. 27 84 South Shields Con. Stk. 161-163 ,.. 5 4 4 
oe) ol 4 Do. Deb, Stk. . | 108-105 .. | 316 2} 952,795 | Stk. | Feb. 27. 6 S’thSuburb’nOrd.5p.c. 117—119 5 010 
1,002,180 | 10{ Jan. 16/10 | European, Ltd. . . .| 174—18} 5 8 1} 60,000 | ie 5 Do. 5p.c. Pref. . | 115—117 45 6 
16,415,840 | Stk. | Feb, 18 |4/17/4|Gas- )4p.c. Ord. . «| 102-104 | +23) 413 7 | 7,058 | \, |June27? 5 Do. 5p.c.Deb.Stk. 115—117 45 6 
2,600,000) » | ws 84 light |S}p.c.max. .| 7—73 | 4 9 9 || 694,740 | Stk.| May 16 5 Southampton Ord.. . 102—105 415 3 
4,062,235 | ow | 2 q | and 4p.c.Con. Pref.| 95—98 41 8) 120,000 | Stk. | Feb. 13 78} Tottenham) A5p.c. . 189-142 .. .|5 3 10 
4,674,850 | _,, | June 18| 8 | Coke ) 8p.c. Con. Deb. | 714—733 |... | 4 1 8 | 940 | 4 is Bat and BSsp.c.., 115-117... | 5 0 5 
258,740 | Stk. | Mar. 13| 5 | Hastings&St.L.3}p.c.| 89-91 .. |5 911 || 149,470) ,, | June 27. 4 Edmonton j 4p.c.Deb.| 90-92 .. |4 7 0 
82,500 4, oe 63 Do. do. 5p.c.)  — > — || 182,380; 10 oi 5 Tuscan, Ltd.. .. . 5—6 i) Se 
70,000 10 | April25 |} 11 | Hongkong&China,Ltd.| 17-173 .. |6 5 9 149,900 10| July 1 6 Do. 5p.c. Deb. Red. — 94—96 . ies 2 
181,000 | Stk. | Mar. 18 | 78 |IlfordAandC . . ./| 152—155 | .. | 418 4 236,476 | Stk. | Feb. 27. 5 Tynemouth, 5p.c.max. 114—115 4 611 
65,780 | o 66 | Do B.... .| 10—122).. [5 0 5 Wandsworth, Wimble- 
65,500 » | dune 27/ 4 Do. 4p.c.Deb,. . .| &7—89 |... | 4 911) } don, and Epsom— 
4,940,000 | Stk. | May 16/| 9 | Imperial Continental .| 162-167 .. |5 7 9 30,000 Stk. oe ee Wandsworth A5 p.c. 160-165 .. — 
1,235,000 | Stk. | Feb. 13| 8§ | Do. 34p.c.Deb.Red.| 85-87 |.. | 4 0 6 255,636; 4, | os o* ” 2S p.c. | 182-187 .. | — 
200,242 | Stk. | Mar. 18; 6 | Lea Bridge Ord.5 p.c..| 120-128 .. | 417 7 108,075 A ee an ” C 8h p.c.| 113—118 | .. | 
561,000 | Stk. | Feb. 27| 10 | Liverpool United A \2084—2103, .. | 415 0|] 352,000) 3 5% Wimbledon 5p.c. .| 110-115)... | — 
718,100 | " ie | Do. - | 149-1651) .. | 412 9 | $8,000; ,, | - se Epsom 5p.c. . 117—122 | — 
R06. «+ | June27/ 4 | Do. Deb.Stk.| 96—98 ~ 14 2 87 88,416 ,, June27 8 3 p.c. Deb. Stk. 68—70 459 
63,480 | Stk. June 27/| 8 Maidstone 3 p.c. Deb. . | 664—683 ie eS 


Prices marked * are ‘* Ex-Div.’ 








"+ Next Dividend will be at this rate. 











